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Comparable size 
for equal strength 


The substantial saving in weight and material 
illustrated in this diagram proves the value 
of Unbrako Socket Screws in all branches of 
Engineering. 
Unbrako Socket Cap and Shoulder Screws 
are made, exclusively, with knurled heads for © 
rapid assembly, and by the use of Unbrako 
High Tensile hexagon wrenches, providing 
accessibility to awkward locations final wrench- 
ing down becomes a matter of moments, and 
involves no risk of damage to the head. 
Illustrated below are the five 
standard types of Unbrako Screws, 


manufactured by the leading special- 
ists in Socket Screws. 


ured by the 


UNBRAKO SOCKET SCREW CO LID 


Burnaby Road, Coventry 


Distributors Illustrated technical 


Grwaaa CHURCHILL & C0 LTD catalogue available 





South Yardley, Birmingham, 25 on request 
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By re-arranging the 
existing controls, pro- 
viding a new design of 
cam gear ratio change 
and an additional shaft 
for turning the work- 
spindle by hand setting 
time on this new 
No. 2a MAXICUT 
Gear Shaper has been 
reduced considerably. 


= MAX ICUT 


Sigh Bu GOCHLGERR SHAPER 


| DRUMMOND- ASQUITH (: Auts) ) UIMITED 


MAXISHA 7 
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Table 51" x 115" 
swivels 50° each way 12 feed rates 3° - 103" 
Movements 28" <10"x18" and rapid at 100" 


i Universal dividing head 
12 spindle speeds $ ii 
29 - 775 r.p.m. admits 12" < 30" 
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CAPSTAN e TURRET 
LATHES 


Specification 
Height of centres ... 8% in. 


Swing over bed 
covers... ... 16in. 

Dia. of hole throug 
spindle ... ...28in. 

No. of spindle speeds 
forwardandreverse 8 


Range of spindle speeds 
37 to 1000 r.p.m. 


Further details on request 


W 458A 
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Manufacturers 


B.S.A. TOOLS LTD. 


Sole Agents 
BURTON GRIFFITHS & CO. LTD. BIRMINGHAM, ENGLAND 
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CARBORUNDUM EALOXITE 


BRAN 'B) H>-REGS TRADE MARK 


GRINDING WHEEL S 





brains and judgmer 





all combined in raising 
grinding from a job to an 
industrial art, and keeping 
pace with the progress of 
this important work are 
Carborundum and Aloxite 


Brand Grinding Wheels. 
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“A better result tn one-sevent 


of the previous production timé 
say Brock Motors Ltd., of Huddersfiek 
discussing the performance of this Vertiall 
auto installation, turning end shields for of 
tionz1H.P.mct rs. An example siooing 
produce one article per cycle of operation 


CAPACITY 
6" dia. by 6"long or 8" dia. by 3%" lon 
Spindle speeds : 49-956 R.P. M. 


Vee 


a rs 
ix » 
LONDON BRISTOL BIRMINGHAM MANCHESTER LEEDS GLASGOW NEWCASTLE 
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LET AIR HOLD IT... 


With this CLIMAX Pneumatic FETTLING GRIP you 


An 
can clean up castings or drop-forgings in half the time. - 
A solid table carries a powerful pneumatic grip to hold ' 
the work, with connections for portable pneumatic oF 
grinders, chipping hammers, etc. It takes work from . 
3 in. to 2 ft., avoids difficulties through small castings o™ 
heating up when taking a heavy grind, and is one of the co. 
greatest time and money savers for Foundry or Fitter’s for 
shop. Please write now for full illustrated details. en 

CLIMAX ROCK DRILL | 
& ENGINEERING WORKS LTD. a ' t Th 
4 Broad St. Place, London, E.C.2 | or 
Works: Carn Brea, Cornwall. 





TAS/CX 413 
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The steel casting plays a vital part in industry. It 
may provide a basic structure upon which the 
completed unit or a whole manufacturing process 
depends. 

Any improvement therefore in the accuracy, 
quality or reliability of a steel casting is a basic 
improvement, the effect of which is felt right 
through the production line. 

Such improvements mature most rapidly from 
co-operation between engineer-designer and 
foundryman, and the B.S.F.A. is determined to 


encourage this to the fullest extent. 


The Secretaries :— 
British Steel Founders’ A iati 





Longle,s 


» 301, Glossop Road, Sheffield 10, 





YOU CAN MAKE BETTER 


USE OF STEEL CASTINGS 


All using, or likely to use steel 
castings can call upon the 
B.S.F.A.—its library, statistical, 
and research service — to 
receive the latest data upon 
steel castings processes, and 
usage ; to resolve difficulties 
of design or in any way to 
help secure the utmost 
accuracy and highest quality 


of steel castings. 









STEEL CASTINGS 












By Appoinzment Engineers 
to H.M. King George VI 
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STAND B 300 
BIRMINGHAM 
5th-16th MAY 1947 





See the latest Ideas and 
most modern Practice ity 


INSTALLATIONS, EQUIPMENT 
AND APPLIANCES FOR 


| 
| 
WARMING « VENTILATING - DRYING 
AIR-CONDITIONING + DUST AND FUM 
EXTRACTION « HOT WATER & STEAM SERVI 
AUTOMATIC PROCESS & TEMPERATURE CONTR 


Also Electr‘cal Installations & instrument Panels, Channel 
Conduit, Kitchen & Canteen Equipment, Pressings } 
& Castings, Sheet Metal Work & Welded Fabrications. 


RICHARD | | 
CRITTALL| | 


BRITAIN’S LEADING SPECIALIST ENGINEERS i 








RICHARD CRITTALL & COMPANY amr R 


LONDON : 156 Great Portland Street, W.1 Phone: Museum 33 
BIRMINGHAM : Pruden:ial Buildings, St. Philip’s Place. Phone: Central 247 


LIVERPOOL : Martin’s Kank Building, Water Street. Phone: Central 583 Te 


POTTERIES : Fubilee Chambers, Stafford St., Hanley. Phone: Stoke-on-Trent 293 








RG. 
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AIR COMPRESSORS 








] We have standard types for all capacities. 
and pressures and can supply the most 


efficient and reliable machine for any duty. 


S 


“a REAVELL & CO. LTD. - IPSWICH 


ventral 24' 


central so Telegrams: “Reavell, Ipswich.” Telephone Nos. 2124-5-6 


Trent 293 





RG. 

























FLETCHAMSTEAD 


NEW N22 


BENCH THREAD 
GRINDER 





This new ‘MATRIX’ Type 
No. 33 Bench Thread Grinder 
fills a long felt want for small 
precision Screw & Instrument 
Manufacturers, since it offers 
the following exceptional 
advantages :— 


Produces threads of perfect form 
down to 20 B.A. 

Incorporates the famous and highly 
efficient ‘MATRIX’ Multi-Ribbed 
wheel principle of Thread Grinding. 
The wheel can be dressed by either 
a Crusher or the ‘MATRIX’ Diamond 
Dresser. 

Pass-Over or Plunge Cut grinding 
methods. 

Accommodates work up to 4" 
between centres with a maximum 
diameter of 4". 

Extreme Simplicity of Control—ideal 
for female labour. 

Can be used either on Bench or on 
Special Base (as illustrated ); taking 
MINIMUM FLOOR SPACE. 


Journal of the Institution of Production Engineers 


Aor Small Pa, 


FECA 


ton Screw- 


Write for 
FURTHER PARTICULARS 


COVENTRY GAUGE &éTOOL C°L"? 


COVENTRY ENGLAND 





























THE INSTITUTION OF PRODUCTION ENGINEERS 





The Council of the Institution 


1946-47 


President 
N. RowsoTHaM, C.B.E. 


Chairman of Council 
Dr. H. SCHOFIELD, C.B.E. 


Vice-Chairman 
J. E. Hm 


Past Presidents 


Sir George E. Bailey, C.B.E. 
Sir Robert McLean. 


The Rt. Hon. Viscount Nuffield, G.B.E. 


J. D. Scaife. 


Vice-Presidents 


J. E. Blackshaw, M.B.E. 
E. W. Hancock, M.B.E. 


T. Fraser, C.B.E. 
H. A. Hartley. 


Section Presidents 
Pe casein Birmingham _ Sir Claude D. Gibb, C.B.E., F.R.S. 
Py WIE, sascencosccucesssased Cornwall N. Eastern 
B. Newbold .........s.cccceseres Coventry  F. Allem......cocccccscccccscecoees N. Ireland 
Rh. E. Geett.....<...35.5065 E. Counties A.S. Johnstone ...........++++ Nottingham 
G. W. Bradshaw.............++ Edinburgh F. M. Kemp........sseceeeeceeeeees Preston 
FIND onc ses scccccssceeed Glasgow A. Moncrieff O.B.E., M.C....Sheffield 
By IN ioc cciccctscescaterccens Halifax G.H. Alllem.........ccccccscesceees Southern 
SO eee Leicester EE. J. Pode...... South Wales and Mon. 
Di. E, SND acct cccrcassiceecs Londen Dr. W.A.J. Chapman a 
TATE, BIR scessesccssennseons Luton FF. H. Moorman, M.B.E....... Western 
Sf See Manchester R. Blackburn, all Yorkshire 
Additional Section Representatives 
GLP. Cawasds ....0.6.....055 Birmingham _H. W. Bowen, O.B.E............. London 
i 2 eae Birmingham F. W. Cranmet..............- Manchester 
IIIs iish se scescesesacenes Glasgow =F. OsBOENC........0....200cc0000. Manchester 
yo 5 eee London J. E. Attw0od........cccccccvceoes Western 
H. Bainbridge ......... Wolverhampton 
Chairmen of Standing Committees 
1.E. Baty, J.T. Kenworthy, R.E. Leakey, The Rt. Hon. Lord Sempill, A.F.C. 
Elected Members 


H. F. Beaumont. FF. Bloor, R. M. Buckle, H.A.Drane, B.H. Dyson, 
W. V. Hodgson, E.J.H.Jones,M.B.E.. R. Kirchner, G.R. Pryor, 
H. J. Swift, O.B.E., M. H. Taylor, T. Thornycroft. 


Australian Sub-Council 


President 
M. T. W. Eady 
Past President Chairman Vice-Chairman 
J. Finlay S. D. McPhee F. Glover 
Additional Representatives 


S. E. Barratt, H.le Cheminant, W.G. Davis, E.C. Parkinson, C. Pullen, 
J. 


- Steer 





DIRECTOR AND GENERAL SECRETARY OF THE INSTITUTION : 


Major C. B. Thorne, M.C. 








THE INSTITUTION OF PRODUCTION ENGINEERS 


Section Honorary Secretaries 


Birmingham: A. J. Mansell, 204, Alcester koad South, Birmingham, 14. 

Calcutta: E. H. Y. Burden, Machine Tools (India) Ltd., Stephen House, 
Dalhousie Square, Calcutta. 

Cornwall: F. W. Spencer, ““Pembroke’’, Phillack, Hayle, Cornwall. 

Coventry : J. M. McDonald, 136, Crabmill Lane, Coventry. 

a : H.A. Hirst, ‘* Tresayes,’’ 19, Rosamond’s Ride, Littleover, 

rby. 

Eastern Counties: L.A. Childs, Messrs. Crane Ltd., Nacton Road, Ipswich. 

Edinburgh: J. L. Bennett (acting), Messrs. Alder & Mackay, Ltd., New Grange 
Works, Edinburgh. 

Glasgow: W. P. Kirkwood, ‘* Morar,’’ Sandfield Avenue, Milngavie, 
Dumbartonshire. 

Halifax : Miss N. E. Bottom, (acting), Messrs. Hopkinsons, Ltd., Huddersfield. 

Leicester and District : H. S. Burdett, 29, Northcote Road, Leicester. 

Lincoln Sub-Section : R. Preston, 4, Longdales Road, Lincoln. 

London: B. H. Dyson, Messrs. Hoover Ltd., Perivale, Greenford, Middx. 

Luton and Bedford: R. M. Buckle, 238, Cutenhoe Road, Luton. 

: F. W. Cranmer, Associated British Machine Tool Makers, Ltd., 

Lloyds Bank Buildings, King Street, Manchester. 

Melbourne (Victoria, Aus.) : C. Pullen, 13, Immarna Road, Camberwell, E.6. 

North Eastern: H. B. Topham, c/o Messrs. C. A. Parsons & Co., Heaton 
Works, Newcastle, 6. 

Northern Ireland: N. Carnaghan, Messrs. Harland & Wolff, Ltd., Engine 
Works, Belfast. 

: C. N. T. Manfull, Chellaston House, Thurgarton Street, 

Nottingham. 

Preston : R. G. Ryder, Messrs. Thos. Ryder & Sons, Ltd., Turner Bridge Works, 
Bolton, Lancs. 

Sheffield : J. P. Clare, St. James’ Chambers, 38, Church Street, Sheffield, 1. 

Shrewsbury Sub-Section : C. Smallwood, “ Elmhurst,’ The Mount, Shrewsbury 

Southern : S. Coates, 51, Westbury Road, Regent’s Park, Shirley, Southampton. 

South Wales and Monmouthshire : Glyndwr Jones, Messrs. W. A. Baker, Ltd., 
Newport, Mon. 

Sydney (New South Wales): J. M. Steer, 260/262, Kent Street, Sydney. 

Western: H. D. Glover, 63, Trelawney Road, Bristol, 6. 

Wolverhampton : J. D. Smith, County Technical College, Wednesbury, Staffs. 

Yorkshire: H. Teasdale, Messrs. John Lund, Ltd., Cross Hills, nr. Keighley, 
Yorks. 


Graduate Section Honorary Secretaries 


Birmingham: J.D. Berry, “‘ Ava,’’ Sandy Road, Norton, Stourbridge. 
Coventry: R. Eaton, 69, Tennyson Road, Coventry. 

London: H. G. Shakeshaft, (acting) 37, Blandford Waye, Hayes, Middlesex. 
Luton: F. Rowley, 195, Hitchin Road, Luton, Beds. 

Yorkshire : E. R. Eccles, 44, Newstead Terrace, Gibbet Street, Halifax. 
Wolverhampton : G. W. Clamp, 16, Wells Avenue, Darlaston, S. Staffs. 
Manchester : G. H. Whyatt, 318, Hyde Road, Denton. 

North Eastern: G. Pool, 16, Kew Gardens, Monkseaton, Northumberland. 
Halifax : N. Jackson, “‘ Waingate’’, Shepley, nr. Huddersfield. 


Student Centre Honorary Secretary 


College: T. D. Walshaw, B.Sc., Loughborough College, Lough- 
borough, Leics. 











ouse, 


Over, 


wich. 
ange 


avie, 


ield. 


ton 
tine 
cel, 


ks, 


ury 
on. 
d., 








THE INSTITUTION OF PRODUCTION ENGINEERS 


INSTITUTION NOTES 
May, 1947 


May Meetings. 


Ist 


8th 


10th 


10th 


19th 


31st 


June 
12th 


28th 


28th 


Nottingham Section. The Eighth Annual General Meeting 
will be held at the Victoria Station Hotel, Nottingham, at 
7-00 p.m. 


London Section. A lecture will be given by H. W. Hobbs, 
M.I.P.E., on ‘* A Practical Approach of Research to In- 
dustry,’’ at the Institution of Mechanical Engineers, Storey’s 
Gate, St. James’s Park, S.W.1, at 6-30 p.m. 


Yorkshire Graduate Section. The Annual General Meeting, 
followed by a film afternoon, will be held at the Great Northern 
Hotel, Leeds, at 2.30 p.m. This will be preceded by a lun- 
cheon at 1-00 p.m. 


Preston Section. A visit has been arranged to the Police 
Motor Training School, Hutton, near Preston. 


Derby Sub-Section. The Third Annual General Meeting 
will be held at the Art School, Green Lane, Derby, at 6-45 p.m., 
to be followed by a lecture by S. Gilbert on ‘* Layout of 
Factory and Plant for Efficient Production.’’ 


Yorkshire Graduate Section. A visit has been arranged to 
Messrs. David Brown Tractors Limited, Meltham, at 2-30 p.m. 
Meetings. 


Glasgow Section. A visit to Messrs. Babcoek and Wilcox, 
Ltd., Renfrew, has been arranged, starting at 7-30 p.m. 


Birmingham Graduate Section. The Annual Summer Con- 
vention has been arranged, but full details are not yet avail- 
able. 


Birmingham Section. The Annual Summer Convention and 
Ladies’ Day has been provisionally arranged. 


Personal. 


Mr. G. V. Stabler, A.M.I.P.E., of Glasgow Section, has been 
appointed Senior Lecturer in Production Engineering at the Royal 


Technical College, Glasgow. 
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Obituary. 


We deeply regret to announce the death of Mr. J. R. Thorpe, 
of Yorkshire Section, who resigned his membership of the Insti- 
tution in August, 1946, on account of ill-health. 


** Organisation and Control of Production.’ 


There have been numerous requests from members, and others, 
for copies of the above paper, which aroused great interest when 
it was first published in the Institution Journal in December, 1943. 


The Institution is contemplating the reprinting of this paper, pro- 
vided that a demand sufficient to cover the cost can be shown. 
If approximately 1,000 copies could be ordered, the cost per copy 
would be in the region of 5s. 


It would be appreciated if-any persons who are interested would 
advise the Technical and Publications Department at Head Office, 
10, Seymour Street, W.1, giving if possible the approximate number 
of copies which would be required. 


Books Received. 


Modern Production Control, by A. W. Willsmore, A.M.I.LA., 
F.R.Econ.S. Published by Sir Isaac Pitman and Sons, Ltd., 
London. Price 12s. 6d. net. 


This book is well written and presented, and covers the subject 
in all its details. It is well that the author has stressed that a pro- 
duction control system is to be ** tailor made *’ to suit the organi- 
sation and industry concerned, because there is no doubt that if 
an attempt was made to operate all the procedure mentioned in any 
organisation, it would in all probability increase the overheads. 
In British industry as a whole, modern production has too much 
paper work control and not enough visual supervision. If one 
cannot see what is going on in the controlling of production, the 
records will so often only be a post mortem of tragic results. 

The author quite wisely mentions in more than one section the 
need for production control in deciding who, what, where, and when 
to do certain things. 

B. H. D. 


Philips Resistance Welding Handbook. Published by Philips 
Industrial, London. Price 10s. 6d. net. 


Equal Reward for Equal Effort, by F. W. Deakin, A.1.P.E., M.W.M.A. 
Price 2s. 6d. net. 
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Calcutta Section. 


Members will be interested to learn that the Calcutta Section 
is now operating with a nucleus of some fifty members, and many 
further applications for membership are being examined by the 
Membership Committee. Many difficulties have had to be over- 
come, not the least being the civil disturbances which have occurred 
in India from time to time ; it speaks well for the enthusiasm and 
tenacity of the Committee that this Section has now been firmly 
established. 


On the 8th January last, in the Indian Chamber of Commerce, 
the first paper was delivered to an audience of 120 engineers by 
the Hon. Secretary, Mr. E. H. Y. Burden, A.M.I.P.E., under the 
title of *‘ The Production Engineer, His Problems, His Methods, 
His Results.’’ 


This paper was particularly appropriate in that it covered in 
a broad way the activities of the Production Engineer, thus aiming 
to establish the. operational sphere of the Institution. Mr. Burden 
defines the Production Engineer as ‘*‘a trained engineer who is 
engaged in the production of engineering commodities by mechanical 
means, and who is also constantly devising ways and means of 
ride ey the productivity of the particular plant to which he is 
attac 


The problems of the Production Engineer were dealt with under 
the headings of design in relation to ease of production, raw material 
ordering, provision of suitable labour, process planning, tooling 
and shop layout, etc., and finally the co-ordination of all these 
activities into a satisfactory programme. 


Under the heading of ‘‘ His Methods,’’ Mr. Burden lays stress 
on the necessity for adequate planning in the broadest sense, in 
order that the product shall be satisfactory, not only from the 
engineering point of view, but also that it shall be produced at the 
right price and at the right time. 


An interesting point is raised when he refers deliberately to. 
** Assembly Shops ’’ as opposed to ‘‘ Fitting Shops,’’ and from 
his remarks it is obvious that our colleagues in India are not 
unmindful of the latest precision methods, and recognise the fact 
that mass production principles of interchangeable manufacture 
have made big strides during the war years. 


Mr. Burden ends his paper with the following comment :— 
** | have stressed many times in this paper the vital importance of 
planning, and I offer no apologies for having done so, believing 
as I do that careful planning is the only way to tackle any job of 


3 
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work and that it will inevitably result in smooth and progressive 
manufacture, trouble-free operation’ sequence, a high standard of 
workmanship, and a quality product turned out at a competitive 
price.’” 


It is gratifying to feel that the Institution of Production Engineers 
is being so well represented in India, and we know we are voicing 
the sentiments of all members at home when we extend to our 
colleagues in India our congratulations on having made such a 
promising start. 


THE LORD AUSTIN PRIZE 1946. 


As announced in the March issue of the Journal, the Lord Austin 
Prize for 1946 has been awarded to Mr. R. W. Deutsher, 
Grad.I.P.E., of Brighton, Victoria, Aus- 
tralia, and the prize-winning essay is 
reproduced in this issue. 

In a letter to the Institution, Mr. 
Deutsher says: ‘‘I must admit that I 
had only a sketchy technical training, 
as I was kept busy helping my father 
in his business of production engineer- 
ing. My technical schooling was done 
at Brighton Technical College, and later 
at the Melbourne Technical College. 
In addition, I took several correspond- 
ence courses with the British Institute 
of Engineering Technology, and studied 
Management for several years at the 
Institute of Industrial Management, of 
which I am a member. I am also a 
member of the Australian Welding In- 
stitute, and of the Association of Charge 
Engineers, Australia.”’ 

Mr. Deutsher is now Works Manager 
and a director of the firm of W. A. Deutsher Pty., Ltd., which 
specializes in mass production engineering. 





Mr. Deutsher. 
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The remaining bodies represented on the Council are as follows : 
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THE COUNCIL OF THE 
PRODUCTION ENGINEERING RESEARCH ASSOCIATION 
OF GREAT BRITAIN. 


The following have been elected to represent the Institution of 
Production Engineers on the Council of the Production Engineering 
Research Association of Great Britain for 1947 : 


F. W. Halliwell (Chairman) i me (unchanged) 

Dr. H. Schofield, C.B.E. ‘ ro 

J. E. Blackshaw, M.B.E. at 

E. J. H. Jones 2 ie (vice M. H. Taylor) 

A. L. Stuchbery_.... ‘(vice Major C. B. Thorne, M.C. 
Director & Gen. Sec.) 


Machine Tool Trades Association. 


W.P.Eastwood .. ... ... «2 (unchanged) 
J. H. Goddard ae 

Sir Lionel Kearns, C.B.E. ... 

W. J. Morgan, M.B.E. (Secretary) 


” 


National Federation of Engineers’ Tool Manufacturers. 7 
R. J. Chapman oad eed os 5 (unchanged) 
S. J. Harley tee 
A. H. Plews ( Secretary) 
Dr. C. Sykes ... 


” 
oh 


” 


Gauge and Tool Makers’ Association. 


A. Bell sed ve sss ‘és sits (unchanged) 
J. P. Fox ; sss pa %” 
H. J. Rowe .. pwr ous $36 sad ” 
H. S. Holden ,.. aie 5" be she (additional) 


Co-opted Member of Council—Mr. M. H. Taylor.* 


* Note—In order to preserve continuity, and in view of the valuable services 
already rendered by Mr. M. H. Taylor, he was co-opted as a member of the 
above Council under Article 21 of the Articles of Association of P.E.R.A.G.B. 
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Jubilee Dinner of the Institution of Production Engineers, March 11th, 1947. 
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JUBILEE DINNER 


A dinner to celebrate the 25th Anniversary of the Institution 
of Production Engineers was held at the Connaught Rooms, London, 
on Tuesday evening, 11th March, 1947, and was attended by more 
than 500 members and guests. 


The President, Mr. Norman Rowbotham, C.B.E., B.Sc., F.R.Ae.S. 
M.I.P.E., was in the chair, and the guest of honour was the Right 
Hon. Sir David Maxwell Fyfe, K.C., M.P. 


Other guests of the Institution on this occasion were: Sir George 
Bailey, C.B.E., M.LP.E. (Past-President) ; the Right Hon. Lord 
Sempill, A.F.C., M.I.P.E. (Past-President); Mr. O. V. Bulleid 
(President, Institution of Mechanical Engineers) ; Mr. N. E. Rowe, 
C.B.E. (Vice-President, Royal Aeronautical Society); Mr. Frank 
C. Woollard, M.B.E. (President, Institution of Automobile Engineers); 
Mr. Brian G. Robbins, M.Sc. (Secretary, Institution of Automobile 
Engineers); Mr. W. K. Brasher (Secretary, Institution of Elec- 
trical Engineers) ; Dr. W. Abbott, O.B.E. (Ministry of Education) ; 
Mr. F. H. Reid, C.B.E., B.Sc. (Vice-President, Association of 
Principals of Technical Institutions); Mr. Percy Good, C.B.E. 
(Director, British Standards Institution) ; Sir Norman Kipping, 
J.P., M.I.P.E. (Director-General, Federation of British Industries) ; 
Captain J. Kershaw, Secretary-General, Engineering Industries’ 
Association) ; Mr. J. H. Goddard (President, Machine Tool Trades 
Association) ; Sir George Nelson ; Mr. W. G. Grainger (Chairman, 
Sheet and Strip Metal Users’ Association). 


In addition to the above, many distinguished visitors were present 
as guests of members. 


The toast to H.M. the King having been honoured, the President 
then welcomed the guests of the Institution, the many prominent 
personalities who were present that evening, including in his refer- 
ence all the officers and members of the Institution. 


He went on to say that this Jubilee Dinner of the Institution, 
which through force of circumstances was being held a little late, 
was honoured by the presence of a world-famous figure, the Rt. Hon. 
Sir David Maxwell Fyfe. Sir David was a man of many parts, 
who had been concerned in”many ways with the engineering 
industry, and who also played a prominent part in the trial of the 
German war criminals at Nuremberg. 


He had pleasure in calling on Sir David to propose the toast of 
the Institution of Production Engineers. 


The Rt. Hon. Sir David Maxwell Fyfe, K.C., M.P., then proceeded 
with his address. 





JUBILEE DINNER 


** The Institution of Production Engineers.’’ 

** Standing in front of the microphone,’’ he said, ‘‘I always 
have to remember what befell a colleague of mine in the House of 
Commons, who addressed a great audience in Aberdeen for nearly 
an hour—believe me, I am not going to address you for as long— 
and only at the end of that hour did he realise that the microphones 
were not working and that only the front row had heard what he 
had. to say. From the expression of acute depression on the outer 
ring of this company, I gather that this microphone is still working, 
and I shall proceed on that basis. 

I should like to say first of all that it is an inspiration for me 
to be the guest of this Institution tonight. Just over twenty-five 
years ago, 244 men, I am told, got together to discuss the conse- 
quences of what they had learned during the first world war. Just 
over a quarter of a century later we have this great gathering, 
representing 7,000 members of your Institution, who are again 
determined that they will put to good use that which they have 
learned in the second world war. When I consider your thirty- 
three self-governing Sections in the United Kingdom, your two in 
Australia, the one which recently came into being in Calcutta, the 
amalgamation which you have made wtih your sister organisation 
in South Africa, and the most cordial relations which you have 
established with the American Society of Tool Engineers, I feel 

. that you are in truth and in fact a bulwark of pooled experience 
throughout the English-speaking world. 

There is, as you know, one golden rule for after-dinner speakers, 
laid down by the late Mr. G. K. Chesterton through one of his 
characters, who was a duke. His rule was that when he knew a 
funny story he told it, and they called him a wit; but when he 
could not remember one, he said: ‘ This is no time for joking,’ 
and everyone acclaimed him as earnest. I think that we shall feel 
tonight, however, that it is essential that your great gathering, 
representing your Institution, should face the difficulties of our 
country today and make some contribution towards their solution. 

I think you will agree with me, Mr. President, that one of the 
things which really worries us about the situation today is that 
these difficulties are so obvious and have been known to all of us 
for so many months. We have not been ignorant of the mal- 
distribution of labour or the difficulty of getting people for the 
dirty jobs. We have known only too well the shortages of raw 
material, of fuel and of capital equipment. We have seen the 
surplus of spending power diverted into channels of luxury, spending 

at a time when it could not be afforded, and we know better than 
anyone else the effect of the shortage of hard currency, of the 
running out of our dollar loan, when we are confronted in the 
export market wtih the loss of a great proportion of our foreign 
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investments and the income therefrom. We know that without 
our old export trade in coal it is only by the export of manufactured 
goods that we are going to be able to carry on and restore our 
position in the world. We know very clearly that the answers to 
these difficulties are the old answers, work, knowledge and under- 
standing. What we have to try to do, however, is to decide what 
part of these answers devolves on the Government and what part 
devolves on industry itself at the present time. 

There are certain things we can ask of the Government. 
We ask from them the guiding of the imports to this country into 
the lines of capital equipment and essential raw materials. We 
do not feel—and it is not unreasonable that we should take this 
attitude—that the Government caf be like Gallio of old and care 
for none of these things when it is faced with this maldistribution 
of labour, and with the question of somehow getting a sufficient 
force into these dirty jobs which must be filled. 

We realize, as every thinking man and woman realizes, that a 
change of ownership of industry does not solve problems. It 
leaves the problems still to be met, and bound to be met, as to how 
these industries whose ownership has changed must be adjusted to 
meet the needs and demands of the 85 per cent. of industry which 
is left. We know that it is necessary to show enterprise, economy 
and efficiency whether industry is being run under the old com- 
petitive system or under a public corporation, such as is suggested 
today. The public corporation is spared the trouble, with which 
you and I are familiar, that our customers will go elsewhere if we 
do not produce the efficiency and economy which they need and 
which they want to see reflected in our products which they buy. 
We have to secure—and this, believe me, is entirely irrespective 
of whatever political views we may chance to hold—that a public 
corporation, be it State monopoly or not, must be put on such 
terms that it will obtain its finance only if it shows efficiency and 
economy and deserves financial help. It must have an efficiency 
audit, comparing its work with that of private enterprise as well as 
with its own history, and it must have a personnel which will secure 
these qualities which are needed if it is to do any good in the world. 

The fact that a monopoly is public is no excuse for lack of enter- 
prise, any more than lack of enterprise should be excused in any 
of the undertakings with which you and I are connected today. 
There are other factors which we ask, with perfect good will and 
equanimity, should be found in the new set-up which is suggested to 
us. We want to see adequate decentralization, and some relaxation 
of low level controls. Again, do not misunderstand me ; we are all 
prepared to accept the national controls which ensure that what 
is available is distributed in the general interest. What we are 
anxious to see done away with are controls on the lower level, which 
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bias the whole outlook in favour of the status quo and against 
invention and new ideas. 

We look back—and it is right that we should look back—and 
take strength and courage from history. We look back 120 years 
and see the whole burden of the Napoleonic wars thrown off the 
backs of this nation largely through the inventions which engineers 
provided and the new outlook of the Industrial Revolution at that 
time. It would be a tragedy if anything should mar the oppor- 
— of that inventiveness playing its part in lightening our burdens 
today. 

We feel that it is up to the Government—because industry cannot 
do it—to see that incentives throughout the whole field of industry 
are properly regulated and brought into being, and also that our 
system of taxation is revised so as to make renewal, replacement 
and re-é€quipment an easy and not a difficult matter; but these 
are difficult problems at the present time. 

I have tried to indicate, and I hope not in the least on con- 
troversial lines, what the Government can do to assist industry at 
the present time. Now let me tell you what industry, and especially 
your field of industry, can do in its turn. You who I have the 
honour of addressing have almost all surmounted the hard path 
to the positions which you hold. You know what it means to do 
and to deal with the actual work from day to day. I have said that 
the first requirement is work. It is you, who have worked, who 
are working, and who understand what good work means to whom 
we must turn to see that this essential requirement is fulfilled. 
Let us get rid once and for all of the idea that an expert is suspect 
because he is an expert, and that a successful person must be 
frowned upon merely because he has won success. In that way 
lies nothing but confusion and hopelessness. It is in that spirit 
that I ask you to take up your share in producing the hard work 
which is so essential at the present time. 

I turn now to my second point, knowledge. I deny the old 
saying ; I say today that knowledge is the mother of invention, 
and also the mother of forethought. It should not be necessary 
in 1947 that a fortuitous crisis, accentuated by the weather, should 
be required to arrest the attention of those primarily concerned 
with the vital problems of the day. It is because of the importance 
of knowledge that I welcome and congratulate you upon the work 
which you’ have done in technical education, and also in the liaison 
between education and the practical activities of industry. I am 
sure that on those lines there is a great future as well as a proud 
achievement in your work. 

As I see it—if I may be very presumptuous—your Institution can 
do three great things. It will in an ever-increasing degree, I hope 
and pray, provide a platform from which the expert can make his 
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THE INSTITUTION OF PRODUCTION ENGINEERS 


contribution to the solving of the problems of the day. It will 
provide a ladder for the intermediate man to work his way up 
into the positions of great responsibility which so many around me 
hold. Thirdly, it will hold out an ever-burning torch to youth to 
show them the way in which they also can climb to the positions 
which are so honoured and should be so desired. 


This brings me to the third necessity for dealing with our troubles, 
namely, true leadership in our present conditions. I believe that 
leadership is based largely on understanding. I think that it is 
one of the most thought-provoking features of our modern life that 
science has made such enormous strides in the way of destruction, 
great strides in the way of increasing material benefits, but very 
small hesitating strides in the way of increasing our knowledge 
of the working of the minds and hearts of men. I ask you, there- 
fore, if I may presume to do so, to continue your work of under- 
standing, so that the worker in industry will realise more and more 
the purpose of his work, and not merely the reward which it brings 
him. 


I do not lay down—I should never dream of laying down—the 
methods by which this can be attained in an individual company 
or firm, but I do say, and I ask you to accept it, that it should be 
regarded as a clear and obvious sign of good management that the 
understanding of the purpose of his work should exist in every 
worker in every firm or company. 


I firmly believe that your Institution and the future of our country 
depend on the double moral basis which is essential to our life and 
hope today. I have often said, and I make no apology for repeating 
myself, that success in life depends on what you put into it and not 
on what you take out. There is no fallacy more hopeless or dis- 
integrating than imagining there is a pool into which each one of 
us can dip his spoon without contributing to it. This is as unsound 
economically as it is wrong morally. 


The second basis is that the State is not an abstraction. The 
State is simply the collective expression of you and me and of our 
friends and our families, put into one word. It is therefore our 
concern, and it is only if each one of us concerns himself deeply 
with the problems of the State that these problems can be solved. 
This is the call I make to you. It is not a call to party politics, but 
a call to higher politics, and unless that call is answered our country 
will be in a parlous state. 


I shall ask you, when you rise to drink the toast of your great 
Institution, to couple with it the name of your President—a man 
like myself, reared in Lancashire but with a wide experience of our 


11 











JUBILEE DINNER 


country. I am sure that the outlook of your President can be 
expressed in the words of an old poet, not quite forgotten— 


* Give me a spirit that on life’s rough sea 
Loves to have his sails filled with a lusty wind, 
E’en though his sailyards shiver and his masts crack, 
And his wracked ship runs on so low a way 
That she drinks water and her keel ploughs air.’ 


That is the spirit, the readiness to make danger and difficulty the 
wind which carries us along and not something that holds us back, 
which I am sure is the spirit of your Institution and the spirit of 
your President. It is in that spirit and against that background, 
therefore, that I ask you, after twenty-five years of hard and ex- 
cellent work, to drink the health of your Institution and its prosperity 
in the future and to the great part, which, I pray to God, it will play 
in the recuperation and re-establishment of our country.’ 


Reply by the President of the Institution, Mr. N. Rowbotham, C.B.E. 


‘*T am afraid that after the oratory to which you have just 
listened, my response to this toast, sincere though I feel it to be 
within myself, will be grossly inadequate. Nevertheless, I rise 
very willingly and full of courage to respond to the toast so ably 
proposed by Sir David. 

This evening, celebrating the 25th anniversary of the foundation 
of our Institution, I feel that the first thing to do is to recognize 
the work of those men, those colleagues of ours, who 25 years ago 
conceived this Institution and then had the courage to bring it into 
being. We wish to pay our tribute to those men who have kept on, 
through these 25 years, struggling hard to bring our Institution 
to that fruition we see today. I am sure you will be with me when 
I pay tribute to our founders. I have been sitting next to my old 
friend, Mr. Bulleid, the President of one of the older Institutions, 
which has now reached its 101st birthday. I told him that he has 
not seen anything of us yet; we have only 25 years behind us, 
but we will show him something in the next seventy-five ! 

The lot of the production engineer today is very different from 
what it was in what I might term the palmy days of war, when despite 
falling bombs and many other difficulties, it did seem possible for 
the members of this Institution to produce something which the 
nation wanted. At that time, the necessity was for production at 
all costs or at any cost. In those days we had fuel, we had elec- 
tricity, we had a seven-day week, and we worked a good few hours 
in each of the days of that seven-day week. We had also the 
facilities for obtaining machine tools, equipment, and other material 
at relatively short notice, and thus were able to do things. 

This Institution, at that time, was brought in to help and advise 
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THE INSTITUTION OF PRODUCTION ENGINEERS 


in many ways. Speaking as your President, and knowing many 
of the Section Presidents, I know that you are still willing and 
anxious to help ; but of course things have changed a little, and we 
have not the facilities which we used to have. I will not cite, in 
order to depress you, the counterparts of those facilities which I 
named a moment ago, because you all know them very well; I 
wish only to say that in spite of all the difficulties which beset us— 
and they are many—this Institution, with its 25 years’ experience, 
will play its part, and will continue to help through thick and thin 
to get our old country through its difficulties. 

We shall do our best, with the experience which is behind us, 
both at headquarters and in the Sections, in every department of 
engineering. If the mining engineers—we do not pretend to know 
anything about mining—require mining plant, we can help them to 
get it. Wecan help in many ways, and that, I think, is the strength 
of this Institution. We do not regard ourselves as being com- 
petitive with our older sister Institutions ; we believe ourselves to 
be complementary to them. We do not compete with the Mechani- 
cals, the Automobiles, the Civils or the Mining Engineers. We 
are not competitive in any sense with them, but we are comple- 
mentary to them, and we believe that we are as necessary to them 
as they are to us. We are willing and anxious to help in every 
sense in every department of engineering. 

You will not expect from me a survey of the Institution’s activities, 
whether historically or statistically. The proposer of this toast, 
our good friend Sir David, quoted our membership as 7,000. To 
me, 7,000 means little. I believe that it is only those of Sir David's 
persuasion who count success by heads, and that is when the vote 
is taken to know whether they are in or out. I believe that the 
strength of this Institution lies in its virility, its vigour and in the 
calibre of its members. 

Let me quote you a recent experience. I went to Wolverhampton 
Section on Friday last for their Conference on National Productive 
Efficiency. They are one of our youngest Sections, and that young 
Section ran such a Conference, with six papers, excellently attended 
in spite of the foul weather, and with a very vigorous series of dis- 
cussions. The statements made by the lecturers did not go un- 
challenged ; the whole meeting was vigorous, energetic and full 
of life. That shows the energy and strength of our Institution. 
Our strength does not lie in the fact that we have 7,000 members, 
but in the fact that we are a vigorous Institution. After 25 years 
we are in full manhood, and with your help we shall use it to the 
full. 

I should like to mention that we have several absentees this 
evening who have sent us apologies, including Dr. Schofield, Mr. 
Thornycroft, Mr. Scaife, who is in India, Mr. Hartley, who leaves 
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tomorrow for South Africa, and Sir Claude Gibb, our President 
of the North-Eastern Section. We regret their absence, but I 
know that they are with us in spirit, and I hope that they will be 
with us on some future occasion. 

Finally, I have a message from Viscount Mountbatten, who says : 
‘I am sure the Institution of Production Engineers is performing a 
grand job, and I wish you and its members all success.’ 

I thank you very much, Sir David, for the kind way in which you 
have proposed this toast, and I apologise to you, gentlemen, for 
my inadequate reply.”’ 


** The Guests.’’ 


The Rt. Hon. Lord Sempill, A.F.C., who proposed the toast of 
‘* The Guests,’’ said that they had been deeply stirred by the 
admirable reply on behalf of the Institution, which had every reason 
to be very proud of their President, who had been instrumental in pro- 
ducing more millions of horse-power in aeroplane engines than 
most of those present could ever do if they lived to a very advanced 
age. 

If he might mention one or two of the many guests who had 
honoured the Institution by their presence, he would like to refer to 
Mr. Woollard, President of the Automobile Engineers’; Dr. 
Abbott, of the Ministry of Education, who had done so much 
to help the Institution on the educational side of its work; Sir 
Norman Kipping, Director-General of the Federation of British In- 
dustries, who had come straight from Euston Station, where he had 
been recovering from his unsuccessful attempt to get on the train to 
attend the Wolverhampton Conference—an attempt which was 
unsuccessful on account of the rush of people going to the Con- 
ference ; and Mr. O. V. Bulleid, President of the Institution of 
Mechanical Engineers, the undoubted leader in the field of loco- 
motive design. 

It was fitting that at the Jubilee Dinner some reference should 
be made to the first General Secretary of the Institution, the late Mr. 
Richard Hazleton. Without Mr. Hazleton’s drive and energy, the 
members would not be present that evening to hear Sir David talk 
of a membership of 7,000. He hoped that great support would 
be forthcoming for the technological library which the Institution 
was founding in memory of Richard Hazleton. 

Production engineering was both an art and a science. Without 
the right motivating spirit, technology by itself would not suffice. 
Our situation was in some respects analogous to that of Dunkirk, 
but the Dunkirk situation was a short emergency compared with 
that which now had to be faced, and therefore it was necessary to 
create in industry a spirit which would continue for a very long 
time to come. There was no doubt that we could do it; given 
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the right approach, and that measure of freedom which Sir David 
had pointed out was essential, without any doubt we could deliver 
the goods. Production engineers were today the most important 
technological section in the community, and given the opportunity 
they could save the country from reaching a position so serious that 
it was not possible even to contemplate it. 


Reply on behalf of “The Guests” 


Mr. O. V. Bulleid, President of the Institution of Mechanical 
Engineers, said that he was in the position of a grandfather watching 
with the keenest interest the growth of a younger member of the 
family. It was obvious that production was a very important 
function, and it had been made obvious that evening that food pro- 
duction was eminently successful in the hands of the production 
engineer. The overcoming of our present difficulties would depend 
on the use made of the ability of men like the members of the In- 
stitution of Production Engineers. Mr. Rowbotham had used a 
happy word in talking of the virility of the Institution as being more 
important than mere numbers, and the Institution since its inception 
had been marked by great drive and force. 

He saw no reason to be depressed ; there was nothing to be 
depressed about. Our workmen were a little difficult, but not 
unusually so ; if they were docile, there might be good cause to be 
dismayed. A working force if it had no grievances would probably 
be sullen and useless. 

He thought that we were on the threshold of the most remarkable 
developments which had ever been seen. All the talk about 
directing labour entirely overlooked the fact that it was human 
beings who were being dealt with, and human beings who did not 
wish to be directed. The real answer to the problem was in the 
hands of members of the Institution. It was necessary to arrive 
at a state of affairs where we could pay American rates of wages 
and get American costs in wages per article produced. It was 
by men like the members of the Institution of Production Engineers 
that that ideal must be realized, and then there would not be a 
shortage of labour. The success of the Institution would grow 
with the realization of that objective. As engineers, they could 
face the future with complete confidence. 
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LINE PRODUCTION OF FOOTWEAR 


By TOM EATOUGH, Esq. 


Presented to the Institution of Production Engineers, 
Leicester Section, 16th January, 1947. 


Tonight I want. to’ talk to you about a method of production 
which we have practised—with success I think—in our factories 
for a number of years, but before getting down to the subject, I 
think it would be advisable to give you a little background history.’ 

Mechanical shoe-making, as we know it today, is primarily a 
product of the last 50 years—a gradual process of evolution in 
‘ respect of improvements in machining and labour conditions, but 
in general one thing has remained static: the movement of shoes 
through the various departments in the factory. To those not 
acquainted with shoemaking technique, we can in simple language, 
state that most methods of shoemaking can be separated into 
several distinct departments: cutting of the uppers (Clicking 
department), stitching the various parts of the upper, outer pieces 
and linings together (Closing department), cutting of soles, insoles 
and preparation of bottoming materials (Press, Bottoming or Rough 
Stuff department), attachment of upper to bottom (Lasting depart- 
ment), attachment of heels and finishing of bottom (Finishing 
department), cleaning, checking or boxing, etc. (Stock Room or 
Warehouse). Briefly, therefore, we have the following departments : 

Clicking. Closing. Press. 
Lasting. Finishing. Stock Room. 

Before proceeding any further, it would be as well to state that 
in the manufacture of a shoe there are no automatic machines as 
are known in the engineering industry. In short, each operation, 
and there might well be over 100 operations in the making of an 
ordinary lady’s shoe, can be described as individualistic ; the shoe 
or portion of same must be presented to the machine. This results 
in a tremendous handling of a product whilst it is progressing 
through the factory. I hope this will be clear to you because the 
constant handling, the movement from operation to operation, is 
the vital point in my talk tonight. 

As I said earlier, in most factories the movement of the shoes 
through the factory has remained ‘‘ static.’’ It will be readily 
appreciated that the focal point is obviously where the upper meets 
bottom, for line production or conveyorizing, e.g., the Lasting 
department. In the first operation of lasting known as pulling 
over, the upper is applied to a last and pulled down or over the 
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last or to the insole, as the name of the operation implies. It is 
from here onwards until the shoe goes into the box, that the usual 
accepted method of progress by the rack system is generally applied. 

There are many accepted types of shoe racks, wood or metal 
construction on castors, some carry 36 pairs, others 24 pairs and 
some only 12 pairs. Some racks have 3, 4 or 5 shelves. Others 
instead of shelves have pegs on which the lasts can hang. I just 
mention these variations of racks which are common in the trade, 
but they are still racks on castors which are pushed round the 
departments from operation to operation. To anyone visiting a 
shoe factory for the first time, and passing (or struggling) 
through the Lasting and Finishing departments, it probably seems 
almost incredible that the shoes ever reach the stock room. One 
has sometimes literally to climb through these departments and to 
the orderly engineering mind it must at times look like a hodge- 
podge of disorderly motion. Not for one moment do I wish to 
state that orderly production is not possible under the rack system; 
ample floor space and good supervision can overcome this, but 
unfortunately most factories have not the necessary space to allow 
the orderly flow of racks. One important feature in shoe manu- 
facturing must be mentioned here, a very important one. In the 
making of a shoe, pastes, solutions, inks, stains, etc., are used. 
Leather soles are mellowed in advance and often again wetted 
during bottoming operations, so much so that under natural 
drying conditions, racks have to remain stationary between various 
operations to aliow drying to take place. This adds to the con- 
fusion of the passage of racks in orderly fashion and is probably 
the greatest cause for ‘‘ cluttering up ’’ of the average Lasting and 
Finishing room. 

I wonder if it is realized that man-hours actually spent on opera- 
tions in the Lasting and Finishing Rooms on an average pair of 
ladies shoes, may be only a matter of minutes. I said minutes, not 
hours. Probably one would be safe in saying somewhere between 
20 and 30 minutes in actual operation time per pair. To put shoes 
through these departments, many factories take anything from two 
to seven or even fourteen days. Of course, we must not forget that 
drying time under natural factory conditions is one of the ‘* bug- 
bears ’’ and methods of artificial or forced drying can help 
considerably in this direction, but in my opinion, the inherent 
weakness in the rack system of production is :— 

1. More floor space per pair is required. 

2. More lasts in use at a given time, and lasts cost money. 

3. Less orderly control of production. 

Surely, therefore, the problem confronting a manufacturer should 
be, ‘‘ Is there any method whereby shoes can be moved through a 
factory in an orderly manner and in such a way that floor space is 
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used to the utmost, and the time taken to produce the shoes is 
reduced to a minimum without detriment to the finished article?’’ 

Now this is a problem in which all production engineers and 
manufacturers should be interested, but the application of a 
successful method in one industry may not be applicable in another 
industry. I suppose I am right in saying that Ford first introduced 
the conveyor method of production, at least in a big and practical 
way, and since those early days all types of industries have, in some 
form or other, introduced various production methods based on 
conveyors or line production. 

Some twelve or fifteen years ago I{became convinced that in the 
shoe industry, application of some method of conveyor production 
could be successfully applied. Here and there in the shoe trade 
factories had already instituted conveyor systems. In fact, there 
was one in a Leicester factory (since defunct) over twenty years ago. 
I visited factories in Germany, Czechoslovakia, Belgium and 
America and saw various conveyor systems in operation. — Par- 
ticularly on the Continent these systems were working successfully, 
mostly the moving belt type, but in a Belgium factory I saw an 
experiment being carried out which gave me the seed of an idea 
which we eventually brought to fruition in our various factories. 

The basis of the idea was a single wooden track which was 
placed in a straight line alongside the machines. On this track were 
small trays each capable of carrying six shoes (three pairs) and, 
instead of a movable belt, these trays were just hand pushed along 
the track from operator to operator. Very simple engineering, but, 
of course, the timing of the processes had been gone into in order 
to space the machines correctly and thus enable the correct flow to 
come through regularly. We decided to try this method in one of 
our departments and rapidly came to the conclusion that, while the 
idea in itself was good, there was room for considerable development. 

As I have previously indicated, shoes in process remain on racks 
quite a long time, just drying and ‘‘ hanging around **. The usual 
shoe rack has generally been a four-, five- or six-tier affair and it 
occurred to us that the additional tiers served their purpose in 
giving conveying space. Why not, therefore, create a continuous 
rack of four or five tiérs or tracks moving the small trays along 
the tracks ? 

** What was wrong with a miniature rail system ? ’’ was our next 
thought, and this decision meant the use of rails made from angle 
iron instead of the original wooden track. If we erected five sets of 
rails, about 9 in. between, fastened to angle iron pillars or struts, 
we should then have a multi-track capable of carrying a greater 
amount of shoes in a given'space. ‘* How were we to move the 
trays along these rails without power and apparent effort, in short, 
without visible friction ? ’’ Please remember we are not engineers 
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and we were looking for a simple solution. One of our staff saw a 

set of ball castors and immediately bought same for, I think, 

sixpence a set of four. These were secured on to the bottom of the 

tray at the four corners, the tray was put on the angle iron rails 

and it was found that with the slightest push the tray could be 

moved from operator to operator. Our problem of moving the 

trays along the rails was solved with no power, no physical effort, no 

appreciable wear on rails or castors; in fact these ball bearing 
castors will stand years of wear and as for the angle iron rails, after 
twelve years of usage they are still as good as when new. To solve 
the trouble of going round corners we had curved angle iron rails 
made to suit our requirements. We also discovered we could 
readily construct rail tracks to move trays from a higher to a lower 
floor, so much so that at Earl Shilton, where our buildings are the 
older type and on different ground levels, we created what looked 
like a miniature scenic railway. Furthermore, we found that this 
system could be used successfully in small squarish rooms, narrow 
rooms and large area rooms, both long and broad. In our various 
factories at Earl Shilton, Burton-on-Trent and Syston we were, in 
1939, making some 50,000 pairs weekly, comprising ladies’ shoes, 
evening shoes, mens’, women’s and children’s sandals, summer 
shoes, slippers and a veritable variety of footwear in all types of 
materials. Our factories have some 110,000 sq. ft. of floor space ; 
in 1939 we employed about 1,250 so that you will understand we 
were not experimenting in a small way. Having satisfied ourselves 
that the multi-track and three-pair moveable tray was a practical 
solution to our control of movement of the shoes through the 
factory, we had to *‘ time ’’ carefully all the operations to arrive at 
the correct spacing of machines and to decide whether we would 
have machines on both sides of the track or on one side only: 
Incidentally, both are practical. 

It is a very important matter to dry effectively and economically, 
particularly with regard to space economy. Here we decided on the 
tunnel system, where with the installation of unit heaters, we got 
sufficient agitated warm air to dry the shoes in a minimum of time 
and space. In this respect, the multi-track was of special assistance. 
In short, a five rail track could hold more shoes in a tunnel of 
8/10 ft. length than a single conveyor belt. 

No one will deny that the less time spent in production, the better 
possibility there is of a ‘‘clean job ’’ being done. There is less 
chance of damages, etc. Less chance of ‘‘ lost ’’ shoes, lost in the 
sense of complete orders not arriving in the stock room in an 
orderly fashion, thus creating less ‘* hold up ’’ in despatch due to 
incomplete orders. 

I have previously stated that an average lady’s shoe in man-hours 
in the Making and Finishing Departments is less than half an hour. 
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Yet on the rack system, the time taken could be measured in days. 
By this system we reduced the time lag to six to eight hours without 
in any way affecting the quality adversely. In fact, in our opinion, 
giving a cleaner and more efficient production. 

So far I have tried to present a background picture of our reasons 
for discontinuing the rack system in favour of line production on 
our multi-rack system and I now want to describe to you our latest 
installation at our Burton factory. 

This factory was requisitioned by the Government in 1941 and 
for four years was used as an engineering shop for the production 
of the Mark 11 Bren gun, a total approaching 100,000 being 
produced there, with a peak employment of nearly 600. The 
factory has a ground floor area of about 24,000 sq. ft. with two 
upper wings of about 9,000 sq. ft. each, in all some 40,000 sq. ft. 
The ground floor is about 280 ft. long by about 85 ft. broad and 
has no dividing walls. The upper floors are used for stores, cutting, 
closing of uppers and canteen. The whole of the ground floor is 
used for making, finishing and stock room. Prior to 1941, we had 
two long making tracks circling the ground floor; 75 per cent of 
the machinery was on the individual motor drive system. The large 
dust extraction plant was placed under the bottom rail of the tracks, 
then carried to the ceiling and out into the yard. 

On derequisitioning we were left with an empty and a very dirty 
factory. We had decided on total reconstruction of our tracks and, 
instead of two tracks which circled the room, we had, in principle, 
decided to use the length of the factory to its fullest extent and have 
four (or even five) tracks which would constitute straight lines down 
the factory, but which would be capable of completely making, 
finishing and conveying to the stock room a given number of shoes 
weekly (4,000 pairs per track). That was our plan. 

We were starting from ‘‘ scratch ’’. Men were coming back to 
us before we were ready for them. We had a dirty factory which 
had to be refloored. Originally we had wooden floors which had 
been replaced with concrete. We made arrangements with the 
Ministry of Supply whereby they agreed to pay us a certain price 
per square yard of floor area, which we could use as we wished. 
The original floor had been torn out and replaced with concrete 
which, after the removal of the heavy engineering machinery, was in 
a ** pitted ’’ and bad surface condition. Wood being unobtainable, 
we decided to resurface completely with asphalt. Returned service- 
men were now found jobs as labourers, painters, ‘* black out ’’ 
removers, machinery cleaners (our machinery had been stored) and a 
thousand and one jobs to get the factory into a clean condition 
suitable for shoe manufacturing. 

We decided that we now had a golden opportunity to carry out 
certain plans which during the war had formed in our minds. 
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Part of these plans may have nothing to do with line production, 
but I think they can have a bearing on production and general 
factory welfare. Without going into extensive detail, we employed 
a gang of these ex-servicemen to paint the inside of the factory 
completely, walls, ceilings, conveyor tracks, dust extracting plant, 
machinery, etc., and in so doing to put some colour into the factory. 
Not splashes or blobs here and there, but a combination of such 
shades as white, buttercup, pale green, bright red, aluminium and 
gold from material used for inspection and stores offices, etc., 
which we purchased (or begged, for we only paid a nominal amount) 
from the Ministry. Our own men constructed cloak rooms for the 
various departments. One for the women operatives has steam- 
heated hanging pipes for the drying of clothes. The canteen was 
considerably improved and a staff room created. In lieu of wood 
we decided to use as much metal as possible for the construction of 
tables, benching, last bins, etc. In this respect we were fortunate in 
having a firm on our doorstep which had done extensive war-time 
work in sheet metal manipulation and they readily co-operated with 
us in making to our own designs such items as clicking (cutting) 
benches, last bins, drying tunnels, canteen tables and forms, dust- 
extracting pipes and machine guards. As engineers I know you 
would be interested in seeing these machine guards because they 
are rather unique. They are of metal mesh construction, cut from 
iron sheets and spot welded together, and are to a great extent hand 
made on the job to fit each particular type of machine. 

As many of you no doubt know, the bulk of the lasting and 
finishing machinery in a shoe factory is on lease to the manufacturer. 
One of the lease conditions is that it should not be directly fixed to 
the floor and the usual method is for the machines to be clamped to 
the floors on ‘‘ clamping irons ’’, thus legally making them a 
movable fixture. When you have a hard surface floor such as 
concrete, stone or asphalt, this means constant drilling of the 
floor unless, of course, wooden sleepers have been fixed in line 
where the machinery has to be placed. We did not like the idea of 
drilling hundreds of holes into the floor, and as our machinery was 
mostly on the individual motor system, we tried an experiment of 
fixing the motor on a small platform attached to the machine, thus 
obviating any belt pull as would occur if the motor was on the floor 
as previously. In short, not having built in motors we attached the 
motor to the machine, thus making a complete unit. Our experi- 
ment was completely successful, and to stop any possibility of 
creeping, we placed the machine on small pads of sponge rubber 
about } in. thick. I believe I am right in saying that all the machines 
are now fixed in this manner, with the exception of two or three. 
We also found that our multi-track conveyors could be placed 
similarly on the floor with no clamping down at all. 
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And now a word about dust removing. Each track has its own 
pipe system which is laid on the floor under the bottom rail of the 
track. The machines such as edge paring, bottom scouring, etc., 
have pipes leading into the track pipe. The track pipe then feeds 
into an overhead pipe and all the dust is fed into the main exit pipe 
which, of course, is carried outside to the special dust receiver. 
Apart from the overhead main exit pipe, the individual track pipes 
are covered over by the track. They are easily accessible in case of 
stoppages, etc., and are in nobody’s way. 





I have so far tried to give you a picture of the preliminary plan- 
ning. I have already told you we are using a multi-track of several 
rails and that we use small trays conveying three pairs which are 
hand propelled, the trays being mounted on four ball bearing 
castors. Now I want you to visualize a straight track, about 250 ft. 
long, with all the making and finishing machinery spaced along one 
side of the track at determined intervals and covered drying tunnels 
at points where drying is required. This track is designed to make, 
finish and box, say 750 pairs a day, of a particular type of shoe. 
Along this 250 ft. of track the shoe upper first meets the insole 
over a last, proceeds from. operator to operator and in about five 
hours is ready to go into the box. The shoe must move forward 
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on the track; there is no turning back. One can walk along the 
track and literally see all the steps in the process of manufacture 
in a matter of minutes. In shoe factories generally there is a distinct 
break between making and finishing. Usually you have a making 
foreman and a finishing foreman. In this factory we have a general 
production manager for the whole of the floor and he is assisted 
by a foreman for each track, who takes charge of the whole of the 
track from beginning to end. 


In pre-war days we probably made more white satin shoes than 
anyone in the country, delicate material requiring great care in 
manufacture. It so readily picks up dirt, etc. We made them 
without covers, much to the surprise of many people in the trade, 
but even then we had far too many jobs. If and when we again 
make white satin goods, our idea is to organize production so that, 
for a given period, the whole of one track is given over to making 
white satin goods. This, we confidently hope, will lead to a minimum 
of jobs, our biggest headache on. white satin or white crepe and 
other delicate fabrics. 


** What about the operative, how do they like the system ? ”’ 
I think I can rightly say that this method meets with their fullest 
approval. When we introduced the system many years ago, I sent 
for the Union Secretary, showed him what we were doing and told 
him we were not asking for any reduction in rates due to better 
organization. ‘‘ What had he to say?’’ Nothing except full 
approval. 


In many cases operators on similar machines on the same track 
pool their wages by mutual arrangement and consent. The booking” 
of work done is a simple matter. There are no fancy elaborate 
systems requiring a lot of clerical labour. All piece work operatives 
on the track have their wages calculated on quantities which pass 
one or two given points on the track. 


Twice a year we take stock. This is invariably taken on a Friday 
afternoon and Saturday morning:as we can clear the tracks in such 
a short time. By stopping production at the beginning of the track 
at, say, 1-30 p.m. Friday afternoon, we can probably clear it by 
6-00 p.m. Production can restart on Saturday morning so that half 
the track is ready for operation on Monday morning. In fact, 
physical stock of shoes in process on Friday at 6-00 p.m. can be 
** NIL ’’. This, you will agree, is a great saving of clerical work at 
stock-taking time. 





Conclusion. 


I have tried to describe a method of line production in the manu- 
facture of footwear which has been developed in our factories, and 
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I have particularized more on our Burton premises, our latest ideas 
having been incorporated there. I believe a greater interest is being 
shown generally by progressive shoe manufacturers in various 
forms of line production, such as gravity rollers, belt systems, etc., 
and much of the prejudice against conveyor systems is, with many 
people, gradually disappearing. I do not think the shoe trade will 
have any standardized method of conveyorizing. I do think, 
though, that more manufacturers will gradually come to the con- 
clusion that the cumbersome method of moving shoes around a 
factory on racks, which has been in existence for so long, is becoming 
out of date and that conveyor belts, single or multi-tracks, will 
become the method of the future. 


This system of line production is, in my opinion, a cheap and 
easy method of moving shoes through the factory. There is nothing 
elaborate or costly about the job and, whilst an engineer might be 
inclined to look upon the track as lacking a certain amount of 
engineering technique, I suppose a much more expensive and 
elaborate looking set-up could be produced embodying the same 
principles, which in the long run, would only give us the same 
results. Our own experience, after making millions of pairs of 
shoes by this method is, of course, our answer. 


Saving of space means more advantageous use of floor area and 
as an example of this, I might cite our Syston factory where, in the 
Making and Finishing Room, we were able, after laying down the 
multi-track, to get an increased production in the same room of 
something like 25 per cent. This factory produces women’s medium 
grade fashion shoes, Cuban, Wedge, Louis and Built heels, and 
whilst we have had mixed productions of ordinary machine-sewn 
and stuck-on footwear, at present it is 100 per cent stuck-on. The 
track starts at one end of the room on the western side and proceeds 
the length (southwards), circles the southern end and returns up the 
eastern side until it reaches the northern end across the room from 
where it started, where the shoes in trays are then placed on an 
escalator for transferring to the stockroom below. The total length 
of the track is 225 ft. The size of the room is about 150 ft. by 27 ft.— 
just over 4,000 sq. ft., and the production between 1,100 and 1,200 
pairs per day. 


As you all know, the Working Party’s Report for the Boot and 
Shoe Industry has been published and on page 14, under the sub- 
heading of Plant Layout and Methods of Manufacture, we find 
recommendation 7, which is as follows—and I am quoting: ‘‘ We 
recommend that the Shoe Manufacturing Services Board and its 
industrial engineers or consultant industrial engineers shall pay 
special attention to the possibilities of increasing output and 
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efficiency by the application of line production to the manufacturing 
of boots and shoes.’’ 


I can only conclude this talk by saying that my firm has anticipated 
this recommendation by many years and, whilst I am not claiming 
that what I have tried to explain is the best method of line produc- 
tion for the footwear industry, I can claim that it is a method which 
has been found practical and successful in making a variety of types 
of footwear—more varied than one usually finds in the average shoe 
factory. 
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HOW RECENT DEVELOPMENTS IN POWDER METAL- 

LURGY DURING THE LAST TEN YEARS HAVE INFLUENCED 

PRODUCTS, AND THEIR EFFECT ON THE WORK OF THE 
PRODUCTION ENGINEER. 


By R. W. DEUTSHER, Grad.LP.E. 
(Lord Austin Prize Essay, 1946) 


Introduction. 


The number of new metallic materials seem like a library of books 
spread before us. Lightweight alloys, cutting materials, substitute 
steels, use of rare metals, and low temperature welding rods, are 
some of the interesting titles. But materializing from the abstract 
are three books, written respectively by Wulff, Baéza and Jones, 
and the title in gold lettering on each is ‘*‘ Powder Metallurgy ”’. 

Powdered metals have been used in -gold lettering since the 
eleventh century, yet today powder metallurgy is as new as the 
present leaf on our calendar. New, because of new methods of 
using it, and new products that are being made from it. Production 
engineers would be wise to keep informed of new developments in 
this means of production, for although there are still many limita- 
tions, powder metallurgy has many potential advantages. One is 
the high rate of production possible. An order by the U.S.A. 
Navy for 40 million pieces of a component, suitable for manufacture 
on automatic screw machines was produced from metal powder at 
the production rate of 520 a minute. Another company has pro- 
duced parts made from metal powder at the rate of 4,000 per 
minute. Although these two components were both small, they 
serve to stress the high production rates possible by this method. 


The Process. 


To give a better understanding of recent developments, let us 
first briefly explain the methods of producing and using metal 
powders. There appears to be some confusion in defining Powder 
Metallurgy,(?), but the following definition seems to be compre- 
hensive :: ‘‘ Powder Metallurgy is the art of producing metal 
powders and shaped objects from individual, mixed, or alloyed 
metal powders, with or without the inclusion of non-metallic 
constituents, by pressing or forming objects which are simultaneously 
or subsequently heated to produce a coalesced, sintered, alloyed, 
brazed or welded mass, characterized by the absence of fusion, or 
the fusion of a minor component only.’’(*) 
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The chief methods of making metal powders are by atomization, 
reduction of metal oxides, electrolytic deposition, milling, decompo- 
sition of carbonyls and granulation. ‘‘ Alloy powders also are now 
being produced in England and the U.S.A.; chiefly by atomiza- 
tion.’’(“) To produce parts from the powder, various equipment 
is required in the nature of mixing mills, presses, sintering furnaces 
and presses for sizing. 

In most cases different powders need to be blended to give desired 
properties to the finished components. Various types of mixers are 
used, chiefly an offset type, to blend the powders thoroughly. 

The presses can be classified in two main types, hydraulic and 
mechanical. The mechanical presses in most cases have two 
punches, an upper and a lower, to give greater uniformity in dense- 
ness through the compact. Presses used are the toggle type, cam 
operated and, for highest production rates, rotary presses. The 
last-named have a number of sets of dies and punches spaced on a 
rotating table. Consequently, although production rates are 
extremely high, tooling costs are also high. This method, therefore, 
is only used for producing very large quantities of a given part. 
Rotary presses are rarely made to exceed a capacity of 30 tons 
pressure. 

** Sintering is the process of heating the article to a temperature 
below the melting point of the highest melting constituent for such 
a length of time and in such an atmosphere as will impart to that 
article the properties which will permit it to serve its useful pur- 
pose.’’(°) The sintering operation is very complex and requires a 
thorough metallurgical knowledge of the behaviour of the compacts 
during heating. The continuous type furnace is mainly used for 
high production. Box and tube type furnaces are also used. Great 
care must be taken to ensure that the correct atmosphere for the 
metal powder is being used, varying from reducing to neutral. 
When necessary, the sintering operation is followed by sizing or 
coining and perhaps machining operations. 


Recent Developments. 


Although metal powders have been used for many years in the 
- production of porous bronze bearings, tungsten lamp filaments, 
tungsten carbide cutting tools and several other products ; it was 
during the last decade that many new developments have shown 
that powder metallurgy can be applied to a countless number of 
varied uses. Tungsten carbide, a major development in itself, has 
been made even more useful to production engineers by the addition 
or combination of titanium, tantalum, molybdenum and columbium. 
The new carbides are now made in a variety of types to suit each 
individual application. 
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Tungsten powder is also used with the addition of cobalt and 
nickel in the production of heavy metals. Heavy metals have a 
specific gravity of 17 compared with lead 11, and are used for 
balancing moving parts and also for storing radium.(°) 

An excellent example of the manner in which powder metallurgy © 
has influenced the product is the illustration by W. Baéza of the 
manufacture of a gear blank. General Motors were the first to 
manufacture the gears of a motor car oil pump by means of 
powder metallurgy. Previously these gears were produced by die 
casting or cutting from iron. Both these methods were wasteful 
and costly, also spoilage was high. Production by means of powder 
metallurgy was tried and it was found that, although tooling was 
costly and raw materials also cost more, gear blanks could be made 
in greater quantities, at a lower price and also with a smaller per- 
centage of rejects by this method. These gears also proved to be 
more efficient in service. To manufacture a gear from cast iron, 
the steps in production are briefly as follows : Cylindrical blanks are 
cast, hole is bored and blank is machined to size all over. Longest 
operation is then the cutting of the teeth. By powder metallurgical 
means the steps in production are: powder is fed into a die and 
punches exert a pressure of 50,000 pounds per square inch. The 
pressed pieces are then fed through a sintering furnace at a tempera- 
ture of 1,100°C. Sizing on this gear was not required. To produce 
1,000 gears by the old method required 30 hours of skilled labour, 
while the new method required 15 hours only, of semi-skilled 
labour. 

It was mentioned earlier in this essay that one of the first modern 
applications of powder metallurgy was in the manufacture of 
porous bronze bearings. Since this type of bearing is becoming 
more popular with design engineers, it may be as well to discuss this 
product further. It can be readily seen how popular are porous 
bronze bearings from the large number of comprehensive catalogues 
published by their many manufacturers. Porous bronze bearings are 
made today in a large range of sizes and types to exacting specifica- 
tions regarding tolerances and degrees of porosity. These bearings 
are now quite cheap, due to the quantity being produced, and have 
overcome many problems in product design. They have enabled 
long lasting bearings to be used in confined and restricted places, 
and also where lubrication is a problem. Ideal applications for 
these bearings are found in products such as motor car electrical 
accessories, small electric motors, vacuum. cleaners, washing 
machines and other domestic appliances. Many of these products 
originally used ball races or, where this was not possible, plain 
bearings. With the availability of porous bronze bearings it was 
possible to reduce the weight and give longer life to the product. 

Other instances where powder metallurgy has greatly influenced 
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the product can be found in the radio and electrical industries. 
Perhaps one of the most significant recent developments in the radio 
field has been the production of high frequency iron cores. In 
delving into literature on the subject, the writer has noticed some- 
what ruefully a 1946 catalogue mentions that as far back as 1878, 
iron filings embedded in shellac were used for high frequency 
applications. However, it must be admitted that the use of iron 
cores in radios is now influencing the product to a really colossal 
degree. Some practical advantages of iron cores over other methods 
of coils and tuning condensers can briefly be given as follows: Iron 
cores give improvement in inductance, reduction of size, self 
shielding and permeability tuning.(”?) The main difficulty in pro- 
ducing this type of core in England has been the availability of 
suitable iron powders. A reduced iron powder is used in Australia, 
while the U.S.A. is fortunate in now producing its own carbonyl 
iron, by far the most satisfactory iron powder. 

Another radio component now being made from metal powders is 
the Alnico magnet. Although chiefly confined to smaller magnets, 
Alnico magnets made from powder have many advantages over the 
cast one. They are cheaper to produce than small castings. They 
are machinable (before final sintering), are stronger, having a much 
finer grain, and can be compacted to a much finer accuracy and 
finish than cast magnets. It is also claimed by G. H. Howe(®) that 
they are much more efficient. 

The manufacture of contact points has also been influenced by 
powder metallurgy during the last few years. The properties re- 
quired of an electrical contact point are that it should be hard, to 
resist arc wear and pitting at high temperatures, and must also have a 
high conductivity of electricity and heat. The only way at the 
present time to obtain good characteristics in both of these require- 
ments is by the use of metal powders. 

To obtain good properties tungsten powder is usually combined 
with copper or silver, although various other metal powders are 
sometimes used to suit different applications. The use of contacts 
made from metal powders has enabled strides to be made in the 
development of circuit breakers, switch gear, welding equipment, 
relays, etc. An instance is given where an ordinary copper contact 
in an oil circuit breaker would fail after a life of 25,000 breaks, 
whereas a tungsten copper contact had a life of 150,000 operations.(*) 
Tungsten copper contacts have an expected life of approximately 
six times that of plain copper contacts. 

Another influencing development in powder metallurgy is the 
manufacture of metallic filters and screens for filtering liquids. 
Previously these were made from a ceramic, while some screens 
were made from wire. The advantage of the metal powder filter is 
that it:is much_stronger and the amount of porosity can be readily 
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controlled. A more recent development is the large number of parts 
made from metal powders, being used by automotive and machine 
tool builders. Some parts weighing as much as 100 pounds have 
been economically made by this process.?°) Some examples of such 
parts made from metal powders are porous bronze bearings, small 
cams, V-blocks, ratchet pawls, clutch plates, micrometer frames, 
ball bearing separators, thrust washers, gluts, splined parts, etc. 
All can be made more economically and more quickly by means of 
powder metallurgy. 


Summary: How Powder Metallurgy has Influenced the Product. 


From the foregoing outline of some developments in powder 
metallurgy, it can be seen that the products were influenced in many 
different ways. It can be shown that the tensile strength and other 
properties of sintered products, although in some cases still inferior, 
in other cases closely approach cast and wrought products. Indica- 
tions are that improved control possibilities will enable the powder 
metallurgist to advance the engineering characteristics of his products 
to an extent that in many instances will make them superior to 
competitive products.(“) The design of the product has also been 
greatly influenced, in addition to variation in the material. In some 
instances the design of the product, or the type of material, is arrived 
at to facilitate production by means of metal powders for economic 
reasons. In other instances the very nature of the design, or the 
type of metal needed, necessitates the product being made by these 
methods. Another influencing factor which applies to most parts 
made from metal powders, is that of price. In the majority of cases 
where large quantities are required, parts can be made by powder 
metallurgy on a highly competitive basis and at a great saving in 
time. 


Effect on the Work of the Production Engineer. 


The developments made in powder metallurgy and their influencing 
of the product affects, to a large extent, the work of the production 
engineer. Powder metallurgy requires special equipment and 
tooling and also uses a different raw material to that to which 
most production engineers are accustomed. As powder imetallurgy 
employs an entirely different operational technique to most routine 
production methods, the production engineer must have a thorough 
understanding and comprehension of the fundamentals of the 
process. Assuming that the correct powder presses are chosen for 
the job, then the production engineer must be able to differentiate 
between different types and grades of metal powders. Dies and 
tooling, although handled by the toolroom, should be understood 
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by the production engineer, and their various peculiarities and 
requirements studied. The product design plays a big factor as to 
whether a component is suitable for manufacture by this method or 
whether it needs modifying. The production engineer would be 
particularly interested in the high production rates possible, but 
these would require efficient equipment. Apart from that already 
enumerated, hopper powder feeds to presses, suitable loading 
devices for the sintering furnaces, and automatic feeds to coining or 
sizing operations are also required for the utmost production. 

_ This essay has mentioned how recent developments in powder 
metallurgy have influenced some of the products. It would be well 
if every production engineer without an understanding of this 
subject, were to keep abreast with present and future developments, 
for, although powder metallurgy has its limitations, it should be re- 
membered that it will not replace conventional methods, but is 
another process from which production engineers may choose. 


BIBLIOGRAPHY. 
(4) C. Hardy: ‘* Symposium on Powder Metallurgy.’’ A.S.T.M. P. 54, 1943. 
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May, 1945. 


(’) = aaa ** Sintered Alnico.’’ Powder Metallurgy. A.S.M. P. 530 
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(**) P. Schwarzkopf: ‘* Engineering Properties of Sintered versus Cast Metals.’’ 
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For lowest tap cost per 
tapped hole . . use — 


HERBERT 
GROUND THREAD TAPS 


HIGH-SPEED OR CARBON STEEL 


MADE FROM HIGH-GRADE STEEL, 
GROUND AFTER HARDENING 
TO B.S.1. GRADE | TOLERANCES 


PROMPT DELIVERY 


ALFRED HERBERT LTD- COVENTRY 
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The King Electric Chain Pulley Blocks are built for continuous heavy duty. 
Three models available, ranging in capacity from 5 cwt. to 10 tons. 


¥ See our Stand No. D404 . B.I.F. Birmingham . May 5—16 


GEO. W. KING LTD 


MAKERS OF ELECTRIC PULLEY BLOCKS, CRANES & CONVEYORS. 
Write for illustrated booklets. 


P-B-B WORKS HITCHIN HERTS 
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\_/mperceptibly a finger moves, a muscle - 
increases pressure, and the animal responds “LS 
with those rhythmic graceful motions created 


by knowledge, patience and understanding. 
For this is control in excelsis. The knowledge that an action will bring 
a definite and pre-determined: reaction. 

So it is with Production Control. Action, correct systemised control, 
brings correct and smooth production. That in essence, is Simplex 
Mechanised Production Control. . Equipment designed to control 

for the sake of production. 
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| MECHANISED PRODUCTION CONTROL 

. ' f 

heme BLOCK &€& ANDERSON LTD 
Head Office: VICTORIA HOUSE, SOUTHAMPTON ROW. W.C.|I 
Telephone : TEMple Bar 0731 Telegrams : Blocander, Wescent, London 
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A Coach Finish of the ‘“Dulux’’ class 
deserves to be well applied. That is why 
coachpainters from all parts of the country 
attend the practical training classes 
organised by the Paints Division of |.C.I., 


and there learn how to take full advantage © 


of the special properties of ‘* Dulux ’’— 
a fine finish with exceptional durability. 


THE “DULUX” CLASS 





IMPERIAL CHEMICAL INDUSTRIES LIMITED 


(successors to Nobel Chemical Finishes Ltd.) ay 
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Some said the Tories diverted the 


I ty d ul S 'y 4 I a | Gulf Stream. An official of the 


Ss : 
‘A MINISTRY OF FUEL AND (if 
oe Freeze 

| lucky) POWER said it was just a 











laughable mistake in a number of noughts. The MINISTRY OF 
<* TRANSPORT said the points froze—and the Housewives cried 
Hear, Hear. The Minister said -perhaps it was a blessing in disguise. 
People in production had to revert to hand tools but point out, just in 


~Y case it should happen again, that a little electricity goes a very long way 


with Desoutter Electric Tools. 


\ Specialists in Lightweight; Pneumatic and 
Electric Portable Tools. 
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UCKS 


. 23851 
D.1.747 
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1: FOR THOSE WHO MAY NOT KNOW 


E.D.A. Explains— 


THE INDUCTION MOTOR 


The Induction Motor depends for its 
orerfation on transformer action; it is 
therefore only suitable for 
use on A.C. supplies. 


COMPONENTS 

The motor consists of a 
stationary part (the stator) 
having a primary winding 
of insulated copper con- 
ductors embedded in a 
laminated core, and a revolving part (the 
rotor), which contains the secondary winding. 

Standard practice is to fit roller-bearings at 
the drive end and ball-bearings at the opposite 


end. 
ACTION 


When the stator winding is connected to the 
supply, the currents produce a revolving 
magnetic field which induces currents in the 
rotor conductors. 

The rotor currents react on the stator field 
in such a manner that the rotor turns in the 
direction of the revolving field. The rotor 
speed is always slightly lower than the speed of 
the revolving field. At full load the difference 
in speed — known as the “slip ’*— may be 
from 3 to 5 per cent. 








INSULATED 
COPPER 
CONDUCTORS 


CONSTRUCTION 


By far the greatest numbers of Induction 
Motors in use are the ‘ cage ’—or ‘squirrel 
cage’ type. They are so named because the 
rotor is composed of solid conducting bars 
short-circuited at their ends 
by heavy rings: the general 
appearance is reminiscent 
of the old-fashioned 
squirrel - exercising case. 
The rotor assembly is 
completed by the provision 
of a fan fitted to the shaft, 
to promote air circulation. 
Alternatively, a centrifu- 
gally cast aluminium cage may be used, having 
fins on the end-rings to assist ventilation. 
The cage rotor is virtually indestructible 
in service. 





MAINTENANCE 


As there are no brushes or current collecting 
parts, very little maintenance is needed ; in fact, 
apart from the application of grease to the 
bearings once or twice a year, the only attention 
that may be required is the blowing out of dust, 
which if allowed to collect would restrict the 
passage of cooling air through the motor. 


SOLID 
CONDUCTING 
BARS 





Expert advice on specialised electrical subjects is always available from your local Electricity Authority. 
lesucd by the British Electrical Development Association, 2 Savoy Hill, London, W.C.2. 
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CHINERY 


Serrated Blade 
CUTTERS 


= 
* 


W. & T. Avery Ltd., Birmingham, makers of a wide range of high qualicy weighing 
equipment, use GALTONA O-K serrated blade cutters for a variety of milling operations. 
Our photograph shows a typical set-up using 12” dia. cutters, for machining cast-iron 
pillars for platform weighing machines. Speed 29 r.p.m. Feed 34” per min. Depth of cut 3” 
Ask our engineering department for recommendations on your own milling problems. 


STEELHOUSE WORKS : OLIVER STREET - BIRMINGHAM 7 


: “” 


telephone: Aston Cross 3001 (12 umes) “Yelegrams: Cogs. Birmingham 


AGENTS: London: J. O. Maddock, Lionel Road, Kew Bridge, Brentford. 
Scotland: Messrs. Stuart & Houston, 5 York Street, Glasgow, C.2. 
Wales: V.H.j. Harvey, 12 Museum Place, Cardiff. 
West of England: S. H. Bridson, 480 Portway, Bristol. 


MEMBERS OF THE GAUGE AND TOOL MAKERS ASSOCIATION 
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Member of t 1e Gauge & Too! Makers Association 
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i Only three ne 3 Hardened and ground § Shrouded forks give 
parts working faces minimum deflection 


2 forks solid with Shores bearing sur- @Lightest and most 
joint halves faces compact joint made 


9 sizes. Bored for shafts ranging from }” to |” diar-ater. 
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THE UNIVERSAL JOINT 
FOR ALL TYPES OF INDUSTRIAL MACHINERY 
For Transmission of Power; for Auxiliary drives and in the smaller 
sizes for many forms of Remote Control 
Consult us in the design stage. 


In universal use on Aircraft, In general use in many parts 
Aero Engines, Destroyers, Sub- of the World on Automobiles, 
marines and other types of Locomotives, Agricultural ano 
Marine Craft. Mining Machinery, etc. 


SEND FOR ILLUSTRATED CATALOGUE 





THE MOLLART ENGINEERING CO., LTD. 





NINGSTON BY-PASS, SURBITON, SURREY. Telephone: ELMbridge 3352/3/4/5. Telegrams: Precision, Surbkon 
Air Ministry Gauge Test House Authority No. 89755/31 


Enquiries from sole agents: ALFRED HERBERT LTD. COVENTRY 
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& £ and wherever: mains supply voltage fluctuation ‘requires 
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\stasethleed by the plendats ot static equipments for 
“ steady electrical pressures. _ : 


‘ aks Foster Constant Voltage ‘Transigrmer acts as a Voltage 
»” Governor and is indispensable for the new age of electronics 








to carry out work of precision. 
i 6 ehigs specialists for their latest deas to y 


FOSTER TRANSFORMERS « & life lel z uD 


MPAN 





Associated Companies : Lancashire Dynamo & Crypto Ltd. Crypto Ltd. Crypton Equipment Ltd. 
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ACCURATELY MADE FROM 
THE FINEST SELECTED STEEL 
SCIENTIFICALLY HEAT 
TREATED. = 
FROM STOCK OR 
SHORT DELIVERY. 


: ae 


A, TOOL 








Journal of the Institution of Production Engineers 


RONAN 
SPECIAL ALLOY STEEL 


SHEAR BLADES 


FOR ALL TYPES OF MACHINES 
7TH LO LS LIM’ SHEFFIELD 
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INDUSTRIAL 
CLEANING 
MACHINES 


This illustration shows 
a machine cleaning 
crank cases in the pro- 
duction line. 

It is equally capable of 
cleaning small parts in 
baskets. 


_ os r 


Photographs by courtesy of “Machinery.” 











Sole Agents for Great Britain : 
GEO. H. HALES MACHINE TOOL CO. LTD., Victor House, 1, Baker St., LONDON, W.1 


Designed and manufactured by : 
BRATBY & HINCHLIFFE LTD., SANDFORD STREET, ANCOATS, MANCHESTER 4 
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This compact and efficient 
machine has been produced my § ION 
to meet the need for high- ‘ 
speed continuous hobbing of 
spur gears and pinions in BR F % 
precision work. The machin- 


ing cycle is entirely auto- 
matic, work being fed to the 
spindle from a _ magazine. 
The cycle consists of loading 
and clamping the work; rapid 
approach of work to the hob; 
feed; quick return; ejection 
of work and repeat. The 





operator is required only to 
keep the magazine filled; and 
one operator can work several 
machines. Alternatively, the \ : ‘ 
machine may be hand-loaded_ | 





a ee 


and operated as a single cycle 


unit. Work up to I in. dia. by FOR H IGH-SPEED 
= 4 in. face is handled with ease i oO N Tl N U oO U S 
in any machineable material. 
sent HOBBING OF 
For details write to: 
BARBER & COLMANLTD §PUR GEARS & 


MARSLAND RD., BROOKLANDS 


DON, ®.1 MANCHESTER PINIONS UP TO 


Telephone - - - SALE 2277 (3 lines) 
ESTER 4 Telegrams - - - BARCOL, SALE |" dia BY 1" F CE 
RT “ 2 A \ 








XXVii 















Journal of the Institution of Production Engineers 


Pancors 














“NEWALLOY’ 
BOLT 
65-75 TONS 








*“NEWALL’ 
HITENSILE 
BOLT 
45-55 TONS 


A.P NEWALLi?5 


POSSILPARK — GLASGOW.N. 
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WORKS . MEASURING MICROSCOPE 


This portable microscope is 
described fully in our pub- 
lication No. 884. It is used 


for examining opaque or 





translucent specimens, pro- 
file forms, Brinell impressions 


and surfaces 





@oke Troughton & Simms 
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INCREASED PRODUCTION IS THE TOPIC 
OF THE DAY 








8} in. Centre Super High Speed Production Lathe 


WE DO NOT HESITATE TO ILLUSTRATE 
A MACHINE THAT WILL INCREASE YOUR 


PRODUCTION 


Like all DSG Lathes, you can be assured of 
Service and Satisfaction, backed with over 80 years 
high class Machine Tool experience. 


If the Machine you are looking for is not illustrated, we shall be pleased to 
send catalogues and particulars according to your requirements. 


Dean SMITH &. Grace Ltd 


The Lathe People Keighley, England. 


—Since 1865 
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PRESS TOOLS 


LARGE OR SMALL 





We are SPECIALISTS in the 
DESIGN and MANUFACTURE 
of SIMPLE, COMPOUND, SUB- 
PRESS, and FOLLOW-ON TOOLS 


ARNOTT & HARRISON LTD. 


(Member of the Gauge & Tool Makers Association) 


22, Hythe Road 


WILLESDEN HARRISON) 


ARNOTT, 
Fees 


WILLESDEN 
4 


Telephone : LADbroke 3484-5-6 a. 
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KEELAVITE ROTARY PUMPS AND MOTORS LTD., ALLESLEY, COVENTRY 


A KEELAVITE 
HYDRAULIC POWER 
UNIT Comprising : 

Totally enclosed replenishing 
tank and filter. 

Automatic Boost and Bleeding 
Equipment. Variable or Fixed 
Keelavite Pump (suitable for 
either belt or direct drive). 

All necessary Valves to suit 
application. 

The only, external connections 
necessary being those to Ram or 


» Hydraulic Motor. 


The Equi it Is bled and 
tested as awhole before despatch. 
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SLIDEWAY 
COVERS 


GIVE COMPLETE 


PROTECTION —) 


From Dust, Water, Oil, Suds 
and Paraffin. 





The tool grinder shown has its 
slideways and elevating screw 
protected against abrasive by 
extending fabric covers, greatly 
prolonging the life of these at 
very small cost. In addition to 
abrasive, these covers are imper- 
vious to Water, Suds, Oil or 
Paraffin, and can be used to 
cover almost all moving parts. 
Parkers are fitting covers to all 
types of plant, recent fitments 
being Plastic Hydraulic Presses, 
Planing Machine Ways, Press 
columns, lead Screws, mixing 
machine shafts, slideway Grinders 
and Plano Milling Machines. 


Let us have your problems, our advice 
is yours on request. 
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The Removal of Cutting Oil | 


In the fabrication of many components, cutting oil 
must be completely removed at various stages of 
production to permit the next operation to be carried 
out on a perfectly oil-free surface. 


The usage of SOLVEX is deservedly popular for this 
work as even heavy-bodied sulphurised cutting oils, 
noted for their tenacity, are freed from intricately 
formed parts in a mere 5/7 minutes. 


Immerse in hot SOLVEX, rinse in boiling water and 
that’s all! There are no health hazards or need for 
complicated apparatus. 


Solvex 


REGISTERED TRADE MARK 


LETCHER MILLER LTD., HYDE, near MANCHESTER, ENGLAND 
Air Ministry, Admiralty and War Office Lists Full inspection to A. 1. D. requirements. * 
Distributors in Northern Ireland : 
BELL’S ASBESTOS and ENGINEERING LIMITED, 21, Ormeau Road, Belfast. 
Telephone : Belfast 21068. 


a Tyo A LE LI 2 AI LI 9 LI LI LIS LY LI 0 LIV LL 2 SL 2 AT LF 2 LLY LI LL 2 LP LD 2 LV LT LV LT LAT SDP LP LP LP LP AP PVA LP? 





Distributors in Eire 
A. H. MASSER LIMITED, Annesley Works, East Wall Road, Dublin. 
Telephone : Dublin 76118. 
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Eight siscs of fibre | 
rings 1° to 43° dia- | 
meter, and 3° thick 
are Through-feed | 
ground ona} 
Cincinnati No. 2 
Centreless, using 
interchangeable 
arbors. Production 
2,500 per hour. ' 
Illustration below 
shows Type C Long 
Bar Fixture. 


* Perhaps a Cincinnati Centreless 
Grinder is just what you need. 
Let us discuss your production 
problems with you. 


Thoduce ona GUT 


CINCINNATI MILLING MACHINES LTD. BIRMINGHAM 
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EXPANDING REAMERS 



























MLR are similar in 

design but differ 

in the amount of 
adjustment pro- 
vided. MFC is an 

angular blade rea- 
mer, front cutting, 

designed specially 

for hard work 

and easy chip 


Inserted Blade 
Machine Reamers 
are an essential 
part of modern 

practice and the 
three types offer- 

ed, MD, MFC and 
MLR cover all 
general require- 
ments. MD and 


clearance. Sizes range from {” diameter to 3” 
diameter in the shanked pattern, or from |” 
to 6” in shell pattern. An adjusting spanner 
is provided with each reamer, and the three 
types are available as Shell Reamers, with 
Taper or Parallel Bore, or as Parallel or Morse 
Taper Shank Reamers. The blades are of 
first class High Speed Steel. 


Types MD, MFC and MLR 
reamers are essentially ‘size’ 
reamers with a _ generous 
amount of adjustment pro- 
vided to take up wear and 
ensure a long cutting life. 


TAYLOR & JONES, LTD . Honley . Nr. Huddersfield 
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THE BRIDGEPORT 


HIGH SPEED 
MILLING, DRILLING 
AND BORING 
ATTACHMENT 


We believe this to be 
the most versatile 
Instrument 
that can be bought. 


Used for all above 

operations at all 

angles without 

changing set-up 

of the work. 
6 


It is a Precision 
Tool for the most 
accurate type 
of work 






















Write or ‘Phone 
for full 
descriptive 
Leaflet to: 


WHITEHEAD HOUSE, 247-9 Vauxhall Bridge Rd., LONDON, S.W.| 
Telephone : WHitehall 0094-5 (Extn. 4 Mr. Langley) 
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FOR USERS OF ZINC ALLOY 








pre PRESSURE _DIE-CASTINGS. 
most 
type D.. to the change over from wartime conditions 


there is a considerable amount of secondary and re-melted Zinc Alloy 
in circulation... . 





Inter-chrystaline corrosion caused through an impurity content of even a Few 
thousandths of 1%, endangers the life of your castings. ; 
- ‘Phone Protect YOUR. interests by taking TWO STEPS.... 


re GEELTD Specify Zinc Alloy Die-castings which conform to BSS. 1004 
= Alloy A or Alloy B. 


GD Contract to have a reliable metallurgical test carried 
out, as a routine monthly check on the specification of Zinc- 
Alloy Die-castings taken at random from incoming supplies . 


WOLVERHAMPTON DIE-CASTING CO. LTD. 
GRAISELEY HILL . WOLVERHAMPTON 


Telegrams : DIECASTINGS, WOLVERHAMPTON. Telephone : 23831/4 WOLVERHAMPTON. 
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URFACE GRINDER: 





v9 
High Speed VERTICAL 
SURFACE GRINDER 


The Type ‘‘ V’’ Surface Grinders 
are definitely designed for high 
output on series production. 
Centralised controls for rapid 
handling. Table speeds infinitely 
variable through hydraulic gear 
with patent vernier control for 
finishing speeds. 

Capacity: 24in. long by 8 in. 
wide by 8 in. high. 

Write for further particulars of 
this or larger machines. 








LONDON OFFICE : 


SNOW & CO. LTD., SHEFFIELD 


ABBEY HOUSE, WESTMINSTER, S.W.1 
BIRMINGHAM HOUSE: DAIMLER HOUSE, PARADISE STREET 
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ANOTHER NEWALL PRECISION PRODUCT 





CUT YOUR TOOL COSTS AND 
REDUCE SETTING-UP AND TOOL 
MAINTENANCE TIMES WITH THIS 
RIGID PRECISION TOOL-HEAD... 
ACCURATE ADJUSTMENT 
WHILST RUNNING..... 


MODEL “O"-RANGE OF BORES 
x” to 1;" 









| BORING HEADS 


Careful design of the Newall Toolhead has elimin- 
ated complicated or delicate mechanism, leaving 
nothing to get out of order. Adjustment is effected 
thro a sleeve anes a rack and pinion. So 
simple is the design and so strong tlie construction 
that it is a far more rigid tool than any of the old 
style boring heads now on the market. In addition, 
double the amount of throw or offset is provided. 

Whilst the tool is r there is no internal 
movement of =z kind, simply the shank and body 
turning on within the normally 


eaontry ating aae¥e. ace 
“YOUR ENQUIRIES ARE INVITED 


. NEWALL- ENGINEERING CO., LTD. 
PETERBOROUGH - NORTHANTS 









—— j a ¢ F 

M% Grinds any desired profile or contour—flat 
or cylindrical—direct from the drawing, 
with microscopic accuracy. 














Flat or circular form tools, punches and die segments, profile gauges, special cams, 
templates, and any other desired regular or irregular shape, in hardened steels or 
tungsten carbide, can be ground to a high degree of accuracy on the Wickman 
Optical Profile Grinder. 


Employing pencil and paper layouts 50 times the 
size PY the profile to be ground,*the form is followed 
point by point along the line of the layout, the 
intersecting point of graticule lines in the microscope 
carried on the 50 : | pantograph, corresponding to 
the position of the pointer on the layout. 


The machine will grind a form 53” in length and 23° 
“in depth in parts 2” thick. The tool or workpiece, 


however, may be unlimited in length and up to 6}” 
wide. Catalogue on request. 
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4 ADAPTABLE 
TOA 

WIDE RANGE OF }? 
WORK 





Profile Gauges, Templates, 
etc. The 2° stroke of the) 
wheel permits a number of thin’ 
pieces to be ganged together. 





Punches and Die Segment. 
Produced complete in a fraction 
of the usual production tim 
and with extreme accuracy. 





Fiat Form Tools in any herd 
material including tungsten 
carbide. 





Circular Form Tools. A 
separate motor-driven attack 
ment is available for grinding 
cylindrical work. 





\ 





LONDON + BRISTOL 
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SALES AND SERVICE 


The Machines 


GRINDING—PLAIN CYLINDRICAL + UNIVERSAL 
* RING TYPE SURFACE + VERTICAL 
SPINDLE ROTARY SURFACE: VERTICAL 
SPINDLE SURFACE (Reciprocating Tables) 

FINE BORING—SINGLE AND DOUBLE ENDED 


The Representatives 


SOUTHERN—GEORGE H. HALES MACHINE TOOL CO. LTD. 
VICTOR HOUSE, 1, BAKER STREET, LONDON 
Telephone : Welbeck pat 

EAST MIDLANDS—]J. R. WARD, 18, QUEEN’S ROAD, COVENTRY 

Nott L tershire, Lincolnshire, Derbyshire and Coventry, Rugby, 
Leamington Spa). Telephone: Coventry 62892 
WEST MIDLANDS—H. LOUIS LUNGMUSS, BORDESLEY CHAMBERS, 
Telephone: Victoria 0294 HIGH ST., BORDESLEY, BIRMINGHA\M, 12. 
(Warwickshire, Staffordshire, Worcestershire, Shropshire). 


NORTH EASTERN—T. FEATHER, 2, PURLEY GARDENS, KENTON 
GOSFORTH, NEWCASTLE-ON-TYNE, 3 
(Northumberland and Durham). Telephone: Gosforth 53243 


NORTH WESTERN—I. J. LYNAM, “‘ FIELDTOP,” DOBCROSS, near OLDHAM 
(Lancashire, Cheshire, Westmorland, Cumberland). Telephone: Saddleworth 162 


YORKSHIRE—J. F. ARMITAGE, 6, PARK AVENUE, CROSSGATES, LEEDS 
Telephone: = 45201 


SCOTLAND & NORTHERN IRELAND— WILSON FEATHER & Si 
Telephone; Central 2231 64, WELLINGTON STREET, GLASGOW 


EIRE—JOHN H. PLACE, LTD., 50 WELLINGTON STREET, BALLYMENA. 
Telephone: Ballymena_6382 


PRECIMAX = PREClsion with MAXimum output 
EFFICIENT AFTER SALES SERVICE 

















CROSSHILLS - Near KEIGHLEY 
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CAPSTAN LATHES | 
AND TOOL EQUIPMENT ror 
HIGH PRODUCTION 


IN A RANGE OF SIZES 
5/16" UP TO 2" DIA. BAR CAPACITY 


TIMBRELL & WRIGHT LTD 


SLANEY STREET, BIRMINGHAM, 4 




















} Bilton House, I11, Park St. London, W.1. MAY fair 8240 (10 lines) 


Journal of the Institution of Productien Engineers 




















Don’t Waste 
Diamonds! 


DIAMONDS are too precious to be squandered—so when you 
pay good money for a diamond abrasive wheel you want to 
; be sure that they are going to be used to the last particle and 
not fall away as they become dulled. There was no answer 
F to this problem until ZEDITE, the new bond, took diamond 
abrasive products a great stride forward. 
ZEDITE is itself an abrasive second only to the natural 
j diamond—and it interlocks with the diamonds, holding them 
up to the work until they are completely worn away. 
ZEDITE wheels and tools do a better job, last longer, 
need less frequent setting up. They cut faster yet stay 
cooler, minimising “loading.” ZEDITE products save 
you money and do a better job. 


Send for catalogue to—BILTON’S ABRASIVES LTD. 


ZEDIJE 


DIAMOND ABRASIVE WHEELS AND TOOLS 


L 11263 B 
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The 
Technically Controlled Castings 


Group 


TECONIC) 








REGISTERED TRADE MARK 


Member 
John Williams & Sons (Cardiff) Ltd., 
East Moors Road, Cardiff. 














A STANDARD TEXTBOOK 


FACTORY COSTING 
AND ORGANISATION 


A Textbook for Students and a Reference Book 
for those concerned with Workshop Production 


By H. H. EMSLEY and J. LOXHAM 
3rd Edition 266 pages 7/6 net Postage 6d 





Contents: Elements of Cost—Material—Labour—Factory 
Overhead Expense—Departmental Division of Oncost— 
Linking Up Cost and Financial Figures—Organisation of the 
Factory—Standardisation—The Costing System, Fundamental 
Requirements—The Costing System, Use of Cost Data in Man- 
agement — Estimating—One Man and Small Establishments 


CONSTABLE & CO. Ltb., TECHNICAL 
BOOK PUBLISHERS - 10 ORANGE STREET 
LONDON, W.C.! AND FROM ALL BOOKSELLERS 
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Nut were handed round 
a jury box without its identity 
card, twelve good men would be 
truly puzzled to discover the secret of its 
success. But it doesn’t take a metallurgist 
to understand the story on that label — 
Mills Ledloy Steel has given this nut a 
phenomenal advantage over its rival. 

This is the result of actual production 

under machine shop conditions — 

other results have proved even more 










decidedly longer with Mills Ledloy steel 
than with other steels. 


§ LEDLOY is the name given to 
LS LTD. steels into which a small percen- 


tage of lead has been introduced by 
a special process. All steels (carbon 
URY STEEL WORKS. and alloy) can be so treated during 
their manufacture. 














WOODLEY. Nr. STOCKPORT 


STOCKHOLDING AGENTS: 





LONDON BELFAST GLASGOW 
Brown Brothers Ltd. Kennedy & Morrison Ltd. John & Chas. Murray 
Seat oe san eed a 
= < e . a ae. NEWCASTLE-ON-TYNE | 
W. & C. Tipple Ltd. Godwin, Warren & Co. Ltd. Guest, Feen & Meuletuds Ltd. 
MANCHESTER NORTHAMPTON Associated Engineering & Elec- 
Alfred Simpson Ltd. A. H. Allen & Co. Ltd. trical Supplies Co. Ltd. 
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METAL PROCESSING CHEMICALS 
Approved by Admiralty, M.A.P., and War Office 


SPECIALISTS in intermediate Metal Finishing 







ERROCLENE 


and scale removing 





for rust 










FERROM 


ntatives 
rust preve 
temporary 











Our own trained technicians available all over the country to call and 
discuss your problems. Write for full details of specialised service. 


SUNBEAM ANTI-CORROSIVES LTD. 


MANUFACTURING CHEMISTS AND CONSULTING ENGINEERS Su 
ELECTROLYTE WORKS, %a, LADBROKE GROVE, LONDON, wW.1t 














ENGLISH NUMBERING MACHINES LTD . 38a BARRETT’S GROVE . LONDON N.I6 . Tel: CLissold 6882 
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Tue world-wide use of 
“AVO” Electrical Testing 
Instruments is striking testi- 
mony to their outstanding 
versatility, precision, 
and reliability. In every 
sphere of electrical test work 
they are maintaining the 
“AVO” reputation for de- 
Write for pamphle: descriptive pendable accuracy, which is 
of the “Avo” Instruments often used as a standard by 
iietreted above. which other instruments are 


judged. 


f AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT ©cO.,LTO 
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For Gauges, Taps and 
all Precision Tools. 
Ensures maximum 

degree of accuracy 
after hardening. 


Makers 
since 
1776. 


SANDERSON ERS & NEWBOULD LT®° SHEFFIELD. ENGLAND 


D ~ 
HAM 
0 


SPRINGFIEL 


MEMBER OF THE GAUGE AND TOOL MAKERS’ ASSOCIATION *) 
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MOTE 


WALTER F. HIGGS 














BIRMINGHAM 6 ENGLANGO 


The only electric motor 
manufacturers in the 
world whose products 


are . 


See he Over! 


BIRMINGHAM, BRISTOL, DUNDEE, GLASGOW, LONDON, MANCHESTER, NOTTINGHAM. 
PETERBOROUGH, SHEFFIELD, BELFAST 
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SEE WHAT WE MEAN BY 


SCRUTACT 


* FUSEGEAR *« 


Fusegear to be thoroughly efficient 
demands— 





(1) strong, pressure-maintained 
contacts and 

(2) facility for instantaneously 
replaced cartridges - without 
tools. 


Precisely. That’s where SCRUTACT 
exactly fills the bill. 


Maywe tell you more? 
Writeus for 
a com plete 


description. THE DONOVAN ELECTRICAL C?L™® BIRMINGHAM, 9 
ELECTRICAL ENGINEERS AND STOCKHOLOERS. 
Puone-STEcnFono 2277 (RB.X.) Gaamws-OONOVAN, BinmincHam 
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MAKING A MARK 


78 Quarto Paces. 68 Pirates. ILtusTRaTIONS AND D1acrams. Ciotn Bounp. 
I? this volume, a century of study is epitomised — a digest of 
the fascinating business of marking. 

The day to day things of life—spoons, cigarette lighters, og oem 
machine tool parts, micrometers — they are all marked: but how? 
How will you set about your marking problem? These points backed by 
a comprehensive schedule of the types of marking devices produced by 
the Pryor Factories are contained in this unique technical publication. 
We shali be pieased to mail a personally inscribed copy of “‘Making 
a Mark’”’ to you. 


PRICE 5/- POST FREE 


PRYOR 


MARKING DEVICES 











EDWARD PRYOR & SON LTD BROOM ST SHEFFIELD 
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ENGINEERS’ 
SMALL TOOLS 


Production engineers realise how dependent the shops 
are on the quality of small tools and accessories - and 
WARDS know more than a little about production. 
For this reason the complete range of tools and 
accessories marketed by Thos. W. Ward will be found to 
give just that little additional dependability in service 
which means so much toward keeping production 
schedules up to the minute. 


We can offer reasonably speedy delivery against 





indents for:— 
CHASING TOOLS REAMERS, Machine, 
CHUCKS, Drills Hand, Floating 
CHUCKS, Lathe SLEEVES - Morse Taper 
CHUCKS, Magnetic SURFACE GAUGES 
CHUCKS, Milling SURFACE PLATES 
CLAMPS TAPS and TAPPING 
DIVIDING HEADS ATTACHMENTS 
DRILLS, Hand THREAD MILLING HOBS 
DRILLS, Twist TWIST DRILL GRINDING 
FILES and RASPS JIGS 
GRINDING WHEELS V BLOCKS 
HACKSAW BLADES VERNIERS 
MARKING OUT TABLES | VICES Bench 
MILLING CUTTERS View Sane 
MILLING TABLES VICES, Machine 
RING GAUGES - Plain | VICES, Staple 

and Screw VICES, Woodworkers 





cenvict 


we THOS. W.WARD LID 


fave t/ ALBION WORKS, SHEFFIELD 
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EIS'SIESX 


BRITISH MADE 


UNIVERSAL JOINTS 


ON ADMIRALTY, ZZ “i 


WAR. OFFICE AND. Price List on 
AIR MINISTRY LISTS A pheaton 


Te edi ‘ 2 wee 
yee € $3.5, Se 


The Lathe 
A that can even 
turn a hair! 


Micro Photo 
of hair actually turned , are specially designed for 
on a Pultva Lathe 
the efficient and accurate 
production of all small work: 
_ Accessories available for~ 


milling, = etc. 


PTA) 


Mancueste®/ 


Write for Catalogue CA4 


PULTRA LTD.24.GRAVEL LANE.SALFORD 3. f nes 


by courtesy of 


MANCHESTER eae ole, Grune at 


Co. Ltd. 
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BOILER PLANT INSTALLED BY 


MATTHEW HALL 


i & CO. LTD. 


ESTD. 1848 








MATTHEW HALL 


AIR CONDITIONING - DUST EXTRACTION 
HEATING - BOILER PLANT - OIL FIRING 
| FLUORESCENT LIGHTING - INFRA RED DRYING OVENS 


26-28 DORSET SQUARE, LONDON, N.W.! 
Paddington 3488 ( 20 lines ) 





Photograph 

courtesy of 
s-Martin Pen 
d. 


GOW - MANCHESTER - LIVERPOOL - BELFAST - BRISTOL - NEWCASTLE - CARDIFF - COVENTRY - DUBLIN 
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INDEX TO ADVERTISEMENTS 


Arnott & Harrison, Ltd. 

Automatic Coil Winder Electrical Bquigment Co., Ltd., The 
Barber & Colman, Ltd. 

Bilton’s Abrasives Ltd. 

Birlec Ltd. ; 

Block & Aadewen, Ltd. 

Bratby & Hinchliffe, Ltd. 

British Electrical Developement Aasesuien. The 
British Steel Founders Ass. 

Burton, Griffiths & Co., Ltd. 
Carborundum Co., Ltd. . 

Catmur Machine Tool Co., Ltd. 
Cincinnati Milling Machines, Ltd. 
Climax Rock Drill & Engineering Works, Led. 
Coley Bros. (Tools) Ltd. 

Constable & Co. Ltd. 

Cooke, Troughton & Simms, Ltd. 
Coventry Gauge & Tool Co., Ltd. 
Crittall, Richard & Co., Ltd. 

Dean, Smith & Grace, Ltd. 

Desoutter Bros., Ltd. 

Donovan Elec. Co., Ltd. 

Drummond Asquith (Sales), Led. 
English Numbering Machines, Ltd. 
Firth, Thos. & Brown, John, Ltd. 
Fletcher, Miller, Ltd. 

Foster Transformers and Switchgear 
Guylee, Frank, & Son, Ltd. 

Hall, Matthew & Co., Ltd. 

Herbert, Alfred, Ltd. 

Higgs Motors, Ltd. 

Holman Bros., Ltd. 

Imperial Chemical Industries Led. 
Keelavite Rotary Pumps & Motors, Ltd. 
King, G. W., Ltd. 

Richard Lloyd, Ltd. 

Lund, John, Ltd. 

Mills, James, Ltd.. 

Mollart Baginesring Co., “Led. = 4 
Motor Gear & Engineering Co., Ltd. ... 
Newall, A. P., & Co., Ltd. 

Newall Engineering Co., Ltd. 

Norton Grinding Wheel Co. Ltd. 
Parker Engineering Service Ltd. 
Parkinson, J., & Son 

Pryor, Edwards & Son, Ltd. 

Pultra Led. 

Reavell & Co., Led. 

Sanderson Bros. & Newbould, Led. 
Snow & Co., Ltd. 

Sunbeam Anti-Corrosives Ltd. 

Taylor & Jones, Ltd. 

Technically Controlled Castings Group, The 
Timbrell & Wright Machine Tool & Engineering Co., Ltd. 
Unbrako Socket Screw Co., Ltd. 

Ward, H. W., & Co., Ltd. 

Ward, Thos. W., Ltd. 

Wickman, A.C., Led. . 
Wolverhampton Die Casting Co., Ltd. 
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@“IT’S THE CENTRE THAT 
CARRIES THE LOAD” 


Here are two centres designed and proved 
by tesis to.give greater efficiency on 
modern Production Machines 





ROLLER AND BALL BEARING 


REVOLVING CENTRE 


is constructed to stand up 

to the higher speeds and 

heavier cutting loads which 

modern cutting tools and 

machines demand. Its 

special features are: 

1.—Short overhang. 

2.—Fully protected bear- 

ings. 
3.—Centre spindle with bearings both ends. 


| The SUPER-CENTRE 


FITTED WITH HIGH SPEED STEEL INSERT 
HIGH SPEED STEEL is ideal for Lathe Centres 
because it stands up against the friction-heat without 
disintegrating. Wear is reduced to a 
minimum, and the centre can be reground 
equal to new without the need of rehard- 
ening. The “ARCHER” 
Super-Centre hasnow become 
the standard in many effici- 
ently equipped 
works. 








rim 
CHER 
@ Write today for SMALL-TOOLS 


full particulars 


_4 


FRANK GUYLEE & SON, 


IN Yat] 4-unrelelmne)l <oe O/L7- 
MILLHOUSES: SHEFFIELD 








WORKSHOP 
EQUIPMENT 


STATIONARY HAMMERS 
COMPRESSORS Weights from 73 Ibs. 
Displacements from to 139 lbs. 
80 cubic ft/min. to 
638 cubic ft./min. RIVETERS 
Weights from 123 Ibs. 
to 223 Ibs. 
ROTOMOTORS 
Vane type air motors ROTODRILLS 
from 14 b.h.p. Capacities to 1} ins. 





AIRWINCHES ROTOGRINDS 
Lifting capacities From free speeds of 
from 1400 lbs. at 100 17,000 r.p.m. to 5300 
ft./min. to 3000 Ibs. r.p.m. with stand- 
at 100 ft./ min. ard wheels. 


Seen in action: 


Top: O/5 Rotodrill drilling motor 
van panel. 


Bottom : Riveting with 
BC.00 Hammer. 


Reliability 
that is a 
i fzstelliteva 


HOLMAN BROS. LTO., CAMBORNE, ENGLAND . London Office: Broad Street House, E.C.2 
——————_ 


All communications regarding advertisements should be addressed the Advertising Managers, 
r. G. Scott & Son, Ltd., Talbot House, 9, Arundel Street, London, W Phone: Temple Bar 1942. 
Printed by Maxwell, Love & Co. Ltd., 10-15, Bradley’s Buildings, White Lion Street, London, N.1. 











